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THUNDERBIRD— 
Britain's mobile anti-aircraft weapon. 

The new Thunderbird now completing development offers: 
C W techniques. Increased range. 


Better low level performance 
And of course... more mobility by ground and air 


“ENGLISH ELECTRIC THUNDERBIRD 


oe ENGLISH ELECTRIC AVIATION LTD 
GUIDED WEAPONS DIVISION - LUTON STEVENAGE - WOOMERA 


MEMBER COMPANY OF BRITISH AIRCRAFT CORPORATION 
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Douglas is 
construction 
foreman on 

the longest road 
in the universe 


New device allows pilot to drive 
down a visual highway to his destination, 
even through densest fog 


Now being perfected under U. S. 
Government auspices is a remarkable 
control panel design for aircraft, which 
can also be adapted to other vehicles. 


The unit, fed by a computer which can 
make a quarter of a billion calculations 
per second, projects a symbolic highway on a 
transparent TV screen in front of 
the pilot. This “pathway in the sky’”’ 
guides him unerringly to his exact 
destination, keeping him on course and at 
correct speeds even when visibility is zero. 


The choice of Douglas to lead the U. S. 
industrial team working on this project 
was a gratifying tribute to the company’s 
wide experience in all phases of aviation 
and avionics. This background is also 
responsible for the fine performance of 
the world’s most advanced jetliner, the 
Douglas DC-8. 


Tomorrow or today, for the finest in air 
transportation, you can depend on Douglas. 


Simplified instruments outlining 
a visual path through the skies 

are just one phase of advanced 

Douglas research, ranging from 

missiles to space medicine. 


DOUGLAS 


BUILDERS OF THE DC-8 JETLINER 


MISSILE AND SPACE SYSTEMS @ 
MILITARY AIRCRAFT © TRANSPORT AIRCRAFT @ 
AIRCOMB®. © GROUND SUPPORT EQUIPMENT 
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What bigger challenge to architectural ingenuity 
than a building severely practical in use yet 
always in the public eye? What better answer 
than aluminium—Noral aluminium from Alcan 
Industries—with its lifelong durability and its 
lasting good looks! 

In the new BEA hangar at London Airport, Noral 
aluminium is used extensively—nearly 300 tons of 
it in the roof, doors and walls. More than 25,000 
sq. ft. of Noral Snaprib has been used for the 


walls alone, mostly in the form of 25 ft. lengths. 
The snap-joint sheets interlock along their full 
length, need no external fastenings, and are 
completely leak-proof. 

Wherever good looks, long life and low main- 
tenance costs are important factors, consider the 
virtues of aluminium. And for specialised know- 
ledge and practical help on specific problems, get 
in touch with our nearest sales office. We shall be 
glad to hear from you. 


ALCAN INDUSTRIES LIMITED 


cr 


RMERLY NORTHERN ALUMINIUM COMPANY LIMITED 


Makers of Noral Alloys 


BELFAST 


LUTON 


MANCHESTER 


+ Castings & Forgings Sales Division: M nore Roa sndsworth, B 


BIRMINGHAM 


LEEOS é LONDON 
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If your special interest is the safety of passengers and 
crew, whether for civil or service aircraft . Or air/sea 
rescue work generally ... then this is something 
you'll want to see. And keep! The development 
and refinement of inflatable liferafts and other aids to 
survival over the years is the 
story of R.F.D.’s progress. If 
you've a problem in survival equipment, 
or the need for special rescue aids, 
we can help you. 


INFLATABLE LIFERAFTS 


1.0.A. Approved and M.O.S. Approved. 


R.F.D. COMPANY LIMITED, GODALMING, SURREY. Tel.: Godalming 1441. 
Subsidiary Companies in:—N. IRELAND, AUSTRALIA, CANADA, AFRICA, FRANCE, NEW 
ZEALAND, ITALY, HOLLAND, GERMANY, DENMARK, NORWAY, SWEDEN, U.S.A. 
Agents throughout the world. 
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No. 1 IN A SERIES OF ADVERTISEMENTS 


Palmer seals and mouldings are de- 
signed to operate efficiently over 
an extremely wide temperature 
range. Selections of material best 
suited for the service involved— 
natural, synthetic and silicone rub- 
P.T.F.E., etc.—coupled with 
specialised design and manufactur- 


bers, 


Day-to-day flying 
all over the world increasingly 
depends on PALMER 


seals 
and 


mouldings 


ing facilities ensures heat, pressure 
and chemically resistant products 
of proved suitability for all aircraft 
applications. 

Backed by the technical services of 
the BTR Group, Palmer offers the 
aircraft industry 2 wealth of ex- 
perience in the design and manufac- 
ture of a wide range of aircraft com- 
ponents... 
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operation at 125°C and 150° C, to suit the 


A range of STC Suppressors employing 


metallised Melinex dielectrics, capable of 


following aircraft applications:- 


Among the aircraft for which STC Suppressors are specified 


RADIO INTERFERENCE MEASUREMENT SERVICE 


COMPONENTS 


Ca. 


The STC Radio Interference Measurement Service Department is approved by 
the Ministry of Aviation and the Air Registration Board for type testing of elec- 
trical equipment for Radio Interference and also for the design and development 
of suppressors and suppressor networks to the requirements of B.S.G. 100 and 
E.L. 1716, Section J. 
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radio interference suppressors 
for high temperature operation 


ENGINE ELECTRICAL EQUIPMENT 
MAIN POWER GENERATING SYSTEMS 
SHORT TERM RATED MOTORS 


POWER SYSTEMS CONTROL EQUIPMENT 
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BRITANNIA 
VISCOUNT 
HUNTER 
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radio 


interference suppressors 


for high temperature operation 


A range of STC Suppressors employing @ ENGINE ELECTRICAL EQUIPMENT 
metallised Melinex dielectrics, capable of @ MAIN POWER GENERATING SYSTEMS 
operation at 125°C and 150° C, to suit the @ SHORT TERM RATED MOTORS 
following aircraft applications:- @ POWER SYSTEMS CONTROL EQUIPMENT 
Among the aircraft for which STC Suppressors are specified are:- COMET IV VANGUARD 
BRITANNIA CANBERRA 
TWIN PIONEER 
RADIO INTERFERENCE MEASUREMENT SERVICE VISCOUNT a1 
HUNTER 
he STC Radio Interference Measurement Service Department is approved by WESSEX 


the Ministry of Aviation and the Air Registration Board for type testing of elec- 
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trical equipment for Radio Interference and also for the design and development sd 
of suppressors and suppressor networks to the requirements of B.S.G. 100 and 


E.L. 1716, Section J. 
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Write for details of STC Interference Suppressors to:- 


Standard Telephones and Cables Limited! 


Registered Office: Connaught House, Aldwych, London, W.C.2 
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Spearhead of Britain's deterrent force 


for years to come, the mighty 
Avro Vulcan B. Mk 2 is now 
in service with the R.A.F. 
Powered by Bristol Siddeley 
engines, Vulcans are 
equipped to carry the 
Blue Stee/ and, /ater, 
Skybolt missiles. 
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Change On the Way 


What time the new Minister of Aviation is taking thought with his 
advisers as how best to reduce the deficits in the accounts of running 
the country’s airports, reminders continue that even our ace airfield, 
at Heathrow, better known as L.A.-P., is not only insufficiently provided 
with modern buildings but also is too small for the traffic it 1s already 
carrying. At the Foreign Airlines Association luncheon last week a 
speaker, Mr. Kermer, said: 

“ There is another point that faces us all and that is the Ministry’s problem 
of reaching saturation point at London Airport and how to make efficient use 
of Gatwick, and we all hope—in fact, have every contidence—that in the not 
too distant future the exact planning of airports and the allocation of airlines 
to those airports will be made known to the Airlines, because that, in turn, 
simplifies the Airlines’ problems.” 

And hanging over the whole problem is the impact of VTOL. To 
Rolls-Royce’s primacy in the matter of ultra-lightweight vertical thrust 
producers is now added Bristol Siddeley’s success with swivelling 
nozzles and a dual efflux engine. Even if it takes 10 years to take 
advantage in the civil field of this British technological breakthrough, 
aerodromes as we know them are doomed to further change. 


Men and the Moon 


Though neither the Government nor British scientific opinion in 
general is yet convinced that the exploration of space is a national 
necessity, the young men of the British Interplanetary Society continue 
with their endeavours to educate their fellow-countrymen and to 
encourage the exchange of ideas between those like-minded with 
themselves. In the latter field at any rate they are notably successful. 

The latest venture by the B.I.S. in joint discussion was the 
symposium organized in London on Nov. 18 by the Society and the 
Institute of Navigation together. One member of the joint audience 
described it as “a field day for mathematicians.” Bearing in mind 
that the theme of the proceedings was “ Navigation and the Early 
Exploration of the Moon” it would be only reasonable to expect that 
much of the discussion would have to be on a theoretical basis. The 
fact that such a symposium not only took place but was supported by 
speakers from across the Atlantic shows that,in some people’s minds, 
at any rate, there is no doubt that the barrier of space is soon to be 
traversed by some Bleriot of the cosmic age 

Yet the homely touch of the Narrow Seas was not lacking even 
from these talks, for one speaker spoke with confidence of placing 
marker beacons in space at the so-called “neutral points” where 
the gravitational fields of Earth and Moon are in equilibrium. The 
meeting even got around to discuss practical means of navigating 
vehicles on the surface of the Moon itself. For instance, magnetic 
compasses are likely to prove impractical for Jack of a suitably strong 
magnetic field. The small diameter of the Moon (only } of the 
Earth’s) limits line-of-sight communication. For instance, an object 
would have to be 1,000 ft. high to be visible 22 miles. 

A reminder of the comparatively uncostly expenditure needed to get 
someone to the Moon was provided by Mr. E. G. D. Andrews, speak- 
ing in London on the next day. He told his hearers of the B.LS. 
that come the 1970s Great Britain should be able to land a manned 
vehicle on the Moon without exceeding an overall expenditure of 
£14 million per annum from now on 
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Matters of Moment 


Flying-boats in the News 


S reported on page 724 of this issue, a new private company 

known as British Princess Flying Boats, Ltd., was registered 
on Nov. 10. Its interim managing director, Mr. Bennett G. 
Halpin, has outlined to us the company’s plans. 

It aims to build up a group which will offer to buy the 
Princess flying-boats from the Ministry of Aviation. These 
three craft have been cocooned since their development was 
abandoned in 1954. The company will buy the flying-boats 
only if it can be guaranteed route rights for them. At least 
one high-density route is needed; the company is particularly 
interested in Southampton-Baltimore and Southampton-Chicago 
or Detroit 

Assuming that route rights can be gained and there are no 
technical objections to the project, Mr. Halpin is confident 
that the necessary finance will be forthcoming. He states that 
the company has already put in an application for the Calshot 
flying-boat base, which is scheduled to be closed next year 

All these plans are based on re-engining the three Princess 
flying-boats with six Rolls-Royce Tyne RTy.12 turboprops each 
and installing airframe systems based on those of the Vickers 
Vanguard. The cost of obtaining a certificate of airworthiness 
is an unknown factor; it is hoped this will cost under £1 million, 
representing 1.000 or fewer flying hours at a cost of about 
£1,000 per hour 

If the company’s plans are approved by the M.o.A., Mr. 
Halpin hopes that it could begin operations in under two 
years; the total cost should be less than £5 million. The 
flying-boats would be used as freighters during their proving 
trials. 

The new company has succeeded the group which in 1958 
made proposals to use the Princesses. At that time, according 
to Mr. Halpin, the project did not receive official support 
because the U.S. was interested in using the craft to carry 
nuclear powerplants. This scheme has now been dropped. 


Running Costs of Airfields 


PLEA on behalf of the foreign airlines using London Air- 

port that the Minister should reconsider his decision to 
increase landing charges by approximately one-third on Apr. 1 
next was made in London on Nov. 17. The occasion was the 
annual luncheon of the Foreign Airlines Association at which 
Mr. Peter Thorneycroft was a guest. In the relevant part of his 
speech Mr. W. A. Kermer, U.K. general manager of K.L.M. 
Royal Dutch Airlines, said: 

“It is apparently felt that the National Corporations and Foreign 
Airlines should be called upon to meet the losses on the operation 
of the U.K. acrodromes, without taking into account the community 
benefits arising from the existence of airports in the country, 
particularly international airports. In my humble opinion the 
Government should absorb a large proportion of the costs because 
of the benefits derived. 

“It has to be realized that most of the Airlines are already 
operating with the narrowest of profit margins and for some of 
us these increased landing charges may mean the difference between 
profit and loss 

“The Airlines are very sensitive to cost increases and partic- 
ularly to those beyond their control, because they are in a critical 
state of development with the introduction of jet aircraft and, 
further, they are under pressure from Governments and the public 
to reduce fares. In this connection, incidentally, the U.K. Govern- 
ment was particularly outspoken in favour of lower fares just prior 
to the Traffic Conference meetings last year.” 

In the course of his reply Mr. Peter Thorneycroft reiterated 
the policy to which he has already made public reference that 
the time has come where air transport, like other forms of 
transportation, must bear its own terminal charges and in 
consequence it was made clear that no relief could be expected. 

Figures released from other sources have shown that the 
increased scale of landing fees will not only bear heavily upon 
foreign airlines: the British Corporations are expecting to 
have to bear increases of £350,000 and £440,000 respectively. 
It can also be shown that compared with those at some ports 
of call the charges at L.A.P. are already high 

In considering the matter it seems that the Ministry of 
Aviation are not seeking at this stage to cover the cost of 
operating communication and navigational aid services. In 
looking through the published accounts figures seemed to be 
limited to the establishment and running of an airfield. 

The idea has been widely canvassed and has considerable 
support that the main airports in this country, perhaps begin- 
ning with L.A.P., should be operated by an independent airport 
authority. However, it is clear that before setting up such 
a body the Ministry would wish to have the airport at least 
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Mr. L. R. Beesly, newly 

appointed Director- 

General of Aircraft Pro- 
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paying for itself. It would not be regarded as a step forward 
to set up an Authority and then pay it a subsidy. 

In an operation of this kind where the widest possible under- 
standing of the financial considerations involved would be to 
the benefit of all concerned, it would seem a good idea for the 
Ministry to set out to publish the accounts of the airport in an 
easier manner to understand than that adopted at present. It 
takes a considerable effort, for instance, to discover that revenue 
(from rents and concessions) appears under that strange piece 
of officialese “ Appropriations-in-Aid.” 

Concessions can earn quite a lot of money. It is not possible 
from the accounts for L.A.P. as at present published to discover 
what use is being made of them. An example which has come 
to our notice is the substantial income which one well-known 
airfield obtains from a charge on all petrol sold. And in 
educating the public as to the cost of running an airport one 
aspect which will receive considerable scrutiny will be the 
amounts paid in salaries and wages. 


Working Towards the Prize 

INCE the publication of the disappointing news that work 

at Queen's University, Belfast, on the Nonweiler two-man 

muscle-powered aircraft had virtually ceased there has been 

a singular lack of information about any comparable activity. 


Mr. B. S. Shenstone’s Mitchell Memorial lecture, given at 
Southampton University, provided a reminder that in other 
universities there is still a lively and almost certainly an 
increasing interest in this challenging subject. 

It should not be forgotten that the first meeting of the Man- 
powered Aircraft Committee was held at Cranfield. Since then 
Dr. Wilkie of London University has provided much useful 
information about the physiology of manpowered flight. Mr. 
Shenstone disclosed in his lecture that work on suitable trans- 
mission systems is being done by Mr. S. S. Wilson at Oxford 

Meantime, stimulated by the extremely generous prize of 
£5,000 offered by Mr. Kremer, a number of groups in this 
country are working away at individual designs. It is only 
fair to say that behind one group are many years of experi- 
mentation for one of their keenest members has been working 
on his ideas since the end of the War. 

Where these groups are based on aircraft firms, teamwork 
comes naturally and the effort may well be characterized by 
very careful advance studies. Such paperwork is of course a 
great help when it comes to obtaining financial aid from the 
Manpowered Group of the Royal Aeronautical Society. Funds 
for this purpose are still small but another generous gift has 
been made and it will be surprising if this does not foreshadow 
contributions not only from an _ increasing number of 
individuals but from firms. 

It would be strange if effort were limited to those working 
in aircraft companies and in a strongly industrial part of the 
country there is enthusiastic support for a manpowered design 

It is always encouraging when reports show that much effort 
is being put into transmission systems. It is not enough, as one 
assiduous experimenter has found, to build an ultra-lightweight 
low-drag structure. The supply of power from human muscles 
being only just adequate, any falling-off of efficiency in trans- 
mission or in thrust from the airscrew makes it impossible to 
get the machine airborne. 

We shall be very surprised if Mr. Kremer’s generosity does 
not result in local industry deciding that it would be a sporting 
effort to encourage the local team, particularly if the group is 
already approved by the local university 
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fo Direct Aircraft Production 

ROM the Ministry of Aviation came news last week that 

Mr. L. R. Beesly, M.I.Mech.E., M.1LProd.E., has been 
appointed Director-General of Aircraft Production with effect 
from Dec. 1. He succeeds Mr. W. R. McGaw, C.B., B.Sc (Eng , 
F.R.Ae.S., who recently retired. 

Born in 1912, Mr. Beesly was educated at Bemrose School, 
Derby, and joined the Royal Ordnance Factory at Woolwich 
in 1935, During the ensuing 14 years he held a number of 
managerial positions in Royal Ordnance Factories after which, 
in 1950, he was appointed Assistant Director, Long-term Pro- 
duction Planning (Air) at the then Ministry of Supply The 
following year he became Director of Engine Production at the 
Ministry—a post he held until last year, when he was appointed 
Superintendent of the Royal Small Arms Factory at Enfield. 
Mr. Beesly has also served as chairman of the manufacturing 
sub-committee of the Gas Turbine Collaboration Committee. 


The Guild of Air Pilots and Air Navigators 


E-ELECTED Master of the Guild of Air Pilots and Air 

Navigators for 1960/61, Dr. Kenneth G. Bergin is to 
follow his most successful year of office with a second term. At 
the fifth Annual General Meeting of the Guild as a Livery 
Company held on board H.Q.S. “* Wellington” on Nov. 17, at 
which this was announced, Mr. A. M. A. Majendie was elected 
a Warden. The other four are: Mr. E. B. Trubshaw, Capt. 
M. R. Aries, Capt. J. T. Percy and Capt. B. C. Frost 

Membership of the Guild for the first time in its history 
is now Over 1,000. Last year 131 Freemen were admitted com- 
pared with 67 the year before and 48 a year earlier 

Date for next year’s banquet at Guildhall has been fixed 
for Apr. 11. Some 700 seats will be available, an increase over 
last year’s numbers. 

An indication of the Guild’s interest in “ general” aviation 
is its decision Shortly to ask the Ministry of Aviation to convene 
a meeting of all organizations interested in the flying of light 
1ircraft to discuss the economics of flying club operation. The 
objective of the Guild is to raise the standard of flying 


instruction. 
Radio Faets 


IGURES quoted by the President, Sir Thomas Spencer, 
chairman and managing director, Standard Telephones and 
Cables, Ltd., at the annual dinner of the Radio and Electronics 
Industry, emphasized the lively part played by the constituent 
companies in the economy of the country. “The gross 
product,” he said, “is variously estimated at between £350 and 
£450 million per annum, Exports of electronic capital goods 
are likely to be around £87 million during 1960 "In 
June, 1960, the industry gave employment to 235,000, an 
increase of 10°, on the numbers employed in June, 1959 
Later he noted the disappearance during the year of CARAC 
(Civil Aviation Radio Advisory Committee), This has now 
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been replaced by the Ministry of Aviation with CECA 
(Consultative Committee on Electronics for Civil Aviation). 
“We look forward,” Sir Thomas said, “to this body fulfilling 
some of the outstanding urgent tasks.” 

At the end of his speech he referred to the friendly contacts 
of the industry with the Post Office and briefly commented that 
in these days of many space projects “ we have no doubt that 
the Post Office will be examining closely possibilities for the 
use of communication satellites, a direction in which they will 
find our industry prepared and ready to offer all possible 
assistance. 

For his part the Minister of Aviation, Mr. Peter 
Thorneycroft, did not refer to this subject in his speech nor 
did Mr. E. E. Rosen, chairman of the Radio Industry Council 
and Member of Council of the Electronic Engineering Associa- 
tion, in his speech of welcome to the guests 

Lt.-Gen. Mohammed Yousuf, High Commissioner for 
Pakistan, replied in a speech that brought home in a vivid way 
the help that his country requires now in its development. 

The chair was taken by Lord Brabazon of Tara 


Sidewinders for the Navy 
CIMITARS of the Royal Navy are to be armed with Side- 
winder infra-red AAMs in place of their current armament 

which is four 30-mm. Aden cannon and 48 unguided air-to-air 
rockets. The Admiralty states that its order for Aden ammuni- 
tion has been cancelled and that the money saved will reduce 
expenditure on Sidewinders. 

This decision may have followed assessment of practice inter- 
ceptions of U.S. aircraft made when H.M.S. “ Victorious ” 
visited American waters last year. Interceptions by Scimitars 
are reported to have shown that in war conditions the aircraft's 
present armament would have been relatively ineffective. 

Sidewinders are to be installed in the Scimitar, rather than 
de Havilland Firestreaks, because they are cheaper and because 
there is insufficient space in the aircraft to install the A.I. radar 
and fire-control equipment necessary to make the best use of 
the Firestreak’s high performance. The aircraft would have 
been made a more effective interceptor if Firestreaks could 
have been installed; their ability to climb up to 10,000 ft. above 
the launch aircraft to make an interception would have been 
very useful. But basically the Scimitar is a strike aircraft and 
not a high-level interceptor; that réle belongs to the de Havil- 
land Sea Vixen, which is armed with four Firestreaks. 

The aim of this present development has been, apparently, to 
improve the Scimitar’s interception effectiveness so far as pos- 
sible by installing a simple and cheap air-to-air missile. The 
obvious answer in that context is the Sidewinder. 


SWING-TAIL FIRST.—The first commercial model of the 

Canadair CL-44D-4, and the first aeroplane with a hinged tail 

section, made its first flight from Montreal on Nov. 16. Seven- 

teen of these freighters, all with Rolls-Royce Tyne engines, 

have been ordered by Seaboard and Western, the Flying Tiger 
Line and Slick Airways. 
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HAWKER HOVERER.—First photographs of the Hawker P.1127 VTOL fighter which is powered by a Bristol Siddeley BS 53 
turbojet. Initial trials started on Oct. 21 and have now been completed—the final phase (above) was untethered hovering 
tests. Span of the P.1127 is 24 ft. 4in. ; length, 41 ft. 2 in. ; and height, 10 ft. 3 in. 


Fuel Duel on the Sereen 


AST Monday night’s recorded demonstration, in B.B.C.'s 

“ Panorama,” on the fire safety advantages of kerosene over 
JP.4 was so magnificently unequivocal that most viewers should 
have felt that there must be more to the problem than this. 
Screened as this issue was being put to press we can only 
make the briefest of comments. 

Following Lord Brabazon’s challenge to any persons who 
might be prepared to paddle about in 40 gal. of one fuel o 
the other whilst matches are lighted and thrown (see our issue 
of Oct. 14, page 517), the B.B.C. arranged a modest 8-gal. 
demonstration on the apron of London Airport. Sure enough, 
the spilled kerosene required the use of a blow-lamp and of a 
soaked rag before a fire could be started, but JP.4 went up 
at the touch of a lighted match. 

Lord Brabazon was there to remind everyone that a turbojet 
crashing on take-off might have 8,000 gal. in its burst tanks. 

The fact that our own Corporations use kerosene was 
stressed The airlines which use JP.4 were listed as being 
“two American, one Belgian and one Canadian” and a figure 
of £40 was given as the extra cost incurred on a one-way 
North Atlantic crossing by the use of kerosene 

The answer cannot be quite so simple as the “ Panorama ™ 
programme might have suggested. The advantages of cost 
and convenience are not likely to have taken such obvious 
precedent, on a bleakly statistical basis, as the requirements 
of human safety. 

The challenge—and the B.B.C. programme which followed 
it—will have served a very good purpose if they caused the 
World airlines and their association to state the cases for 
kerosene and JP.4 more objectively and concisely. 

In a recent publication from the U.S. Flight Safety Founda- 
tion, Inc., the statement is made “that in the case of a 
survivable crash, the possibility of fire is a problem with which 
we must be ready to cope. Again JP.4 is the fuel with the 
best theoretical chance of starting a fire. This does not mean 
that kerosene wil! not ignite—it has, and will again.” 

Nevertheless, if it is established, and we have seen or heard 
no evidence to the contrary, that in the event of a crash the 


lower flammability of kerosene makes an _ immediate 
catastrophic fire less likely, airlines will find it very difficult to 
explain why they do not use it. 


History in its Most Palatable Form 


WONDERFUL story, delightfully told” was how Mr. 

Peter Masefield, chairman of the new Historical Group 
of the Royal Aeronautical Society, described the Group's 
inaugural lecture by Sir Thomas’ Sopwith. C.B.E., 
Hon.F.R.Ae.S., on Nov. 21. Discussing the first 10 years of 
his intimate association with aeronautical history, Sir Thomas 
had presented a fascinating account of the earliest days of 
flying in this country and of the development of the famous 
aeroplanes which bore his name during the First World War 

Apparently it is the intention of the newly formed Group te 
have a series of these “ My First Ten Years . . .” lectures by 
pioneers. Sir Thomas modestly suggested that his contribution 
would make it easy for those who are to follow. Few people 
among the large representative audience would agree with him, 
however, for there was no doubt at all that he had set a 
standard that would be extremely hard to match. 

A particularly happy thought on the part of the Group is 
that the speakers’ voices on these occasions are recorded, so 
that the historical record will be exceptionally complete. In 
addition to arranging such lectures, the Group has in course 
of preparation a complete register of all the historical aircraft 
and aero-engines they can trace. In due course those aircraft 
which measure up to the accepted standard will bear a plaque 
bearing testimony to that effect. And a nice gesture at the 
lecture on Nov. 21 was a presentation to Sir Thomas by the 
Society's president, Dr. Eric Moult, of the very first such 
plaque for installation on a Sopwith Triplane fighter that has 
recently be ebuilt by Hawkers for the Air Ministry. 

This was, indeed, an aeronautical occasion of note. Mr. 
Masefield referred to a galaxy of aeronautical personalities 
among whom everyone was delighted to see Sir Geoffrey de 
Havilland. More than 20 members of the Sopwith apprentices 
association were present; and R.F.C. ties abounded. 

Col. R. L. Preston proposed a vote of thanks.—F.T.M. 
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Aviation News in General 


VTOL PRODUCTION. —On Nov. 14 
Mr Thorneycroft, the Minister of 
Aviation, said in Parliament that it was 
too early to consider placing a produc 
tion order for the Hawker P.1127, which 
was designed “to meet a_ probable 
military requirement He was doing 
all he could to ensure that Britain pressed 
ahead as fast as possible with the 
exploitation of the VTOL principles 
involved in the Short SC.1 and the 
P.1127 He stated that Britain was 
exploring the possibility of a NATO 
requirement for the P.1127 


BREGUET-GARRETT,. — A_ French 
company. Breguet-Garrett S.A.. has been 


formed to manufacture Garrett air-con 
ditioning systems for new French jet air 
craft It is equally owned by Maison 


Breguet, the French industrial company: 
Westland Aircraft, Ltd.. the parent com 
pany of Normalair, Ltd.; and Garrett 
International S.A. of Geneva, a wholly 
owned subsidiary of The Garrett Co 
poration, of Los Angeles 


TUNISIAN SAFIRS,— Eight Saab 91D 
Safi trainers were delivered to. the 
Tunisian Air Force on Nov. 6. The air- 
craft were the first of an order of 15 to 
be delivered by Saab to Tunisia under an 
agreement concluded earlier this year 
Ten Swedish Air Force flying instructors 
and technicians are to assist the Tunis 
lans in establishing an air force training 


centre 


A 


LEICESTEROS 


COMMUNAL AIRPORT. The 
county and two of the municipalities con- 
cerned have agreed in principle to the 
sharing of the cost of a joint Derby 
Leicester/Nottingham airport on the site 
of the disused R.A.F. airfield at Castle 
Donington 


BLUE STEEL.—On Nov. 10. the 
Australian Defence Minister said that 
the R.A.A.F. had started to ferry Blue 
Steel ASMs from Britain to Woomera 
for trials which will be made with R.A.f 
V-bombers. They are carried in C-130s 


HIGH-POWERED X-15.—In its first 
powered flight with the XLR-99 rocket 
engine the North American X-1I5 
research aircraft reached 1,518 m.p.h 
and a height of 78,000 ft., although its 
air brakes were open. Full thrust of the 
engine is 57,000 Ib 
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LATEST POLARIS.—First flight test- 

vehicle in the new generation of 1,500 n 

mile Polaris A-2 fleet ballistic missiles 

Missile is slightly longer than the initial 

Polaris of 1,200 n. mile range now at 

sea with the nuclear submarine, 
George Washington.” 


BUCCANEER DECK TRIALS. Two 
Blackburn Buccaneer naval strike aircraft 
are now being used for a series of deck 
landing trials on H.M.S. “ Ark Royal” in 
the Mediterranean. The first Buccanee 
deck-landing trials were made last 
January in the English Channel; at that 
time 30 take-offs and landings were made 


> 


in 34 days’ flying 


U.S.A.F. BULLPUPS.--Bullpup ASMs 
are now operational with a U.S.A.I 
F-100 squadron of Tactical Air Com 
mand; each aircraft carries two of these 
missiles which are launched more than 
two miles from their target and command 


guided to it by the pilot. TAC plans call 
for other F-100 squadrons and, in future, 
F-105 squadrons to be equipped with 
Bullpups 


PROBE, DROGUE AND BOOM.— 
So that Strategic Air Command's KC-135 
tankers can refuel Tactical Air Command 
aircraft, equipment has been produced to 
add drogues to the KC-135’s flying boom 
refuelling system. In recent trials, probe- 
equipped F-100s and  F-105Ss_ have 
refuelled successfully 


UMBAUGH DEMONSTRATED. At 
its first public demonstration, at Los 
Angeles on Nov. 14, the Umbaugh 18 
two-seat Gyrocopter was seen with a new 
triple tail unit 


G.E.C. FOR KARACHI.—The new 
10,500-ft. runway at Karachi Inter- 
national Airport, due to be in operation 
by Feb. |}, 1961, will be equipped with 
G.E.C. lighting, including fully coded 
Calvert line-and-bar approach system. 
The existing runway was the first outside 
the U.K. to have full Calvert approach 
lighting, which, with other lighting, was 
installed by G.E.C. in 1948. 


DECCA FOR NDOLA.— Weather 
radar is being installed by Decca at 
Ndola Airport, the commercial and dis- 
tribution centre for the Copperbelt 
region of Northern Rhodesia. Decca 
weather radars are now in service at over 
60 sites, including 16 in Africa. 


SOVIET AIRDROPS.—A picture in 
Red Star” on Nov. 12 showed three 
Tu.4s in formation dropping parachutists 
on an exercise. Previous articles and 
pictures have described the use of these 
aircraft for various special high-altitude 
jumps—this is the first indication of their 
more general use as aircraft for the 
airborne forces 


MORE RANGERS. -Five Ranger 
spacecraft are now in the planning stage 
at the Jet Propulsion Laboratory in 
Pasadena. Ranger J is to be an Earth- 
satellite pursuing an elliptical orbit out 
to 600.000 miles: Ranger II will be 
a solar-satellite, and Rangers III, IV, and 
V will attempt to deposit survival pack- 
ages on the Moon. Lunar package weigh- 
ing 57 lb. will have instruments and 
telemeter encased in balsa wood. 


More News Items on page 721 


SKYWAGON.—Among the 1961 Cessna range is this new six-seat Model 185 
utility aircraft, the Skywagon. It has a 260 b.h.p. Continental 10-470 engine, and 


a maximum cruise of 164 m.p.h 


Gross weight is 3,200 Ib. 
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Talking Shop at Seattle—I 


Gordon Swanborough reports on a visit to the Boeing 
Airplane Company 


zs ISIBILITY at Seattle is just below our minimum for a 
landing, but ts expected to clear in about 15 minutes. 

We'll stay up here for a bit at cruising altitude.” Capt. J. D. 
Gillian, in command of United Air Lines’ Flight 287, a Boeing 
720 out of San Francisco, took trouble to keep his passengers 
well informed—as he had done throughout the flight up ove 
the Cascade and Coastal Ranges of Northern California, Oregon 
and Washington 

We held for 10 minutes within sight of Mount Rainier 
which, as the backdrop to so many pictures of Boeing aero- 
planes, is probably the World’s most illustrated mountain—and 
then began a steep spiralling descent, flaps down and spoilers 
out, towards Puget Sound and Seattle/Tacoma Airport. Ten 
minutes later we were on the ground and being greeted by 
Gordon Williams, Boeing Transport Division's public relations 
manager, and Ivor Lusty, B.O.A.C.’s West Coast technical con- 
sultant. The pilgrimage had begun. 

There could be no more appropriate-——nor more comfortable 

way of travelling to Seattle than by means of that city’s most 
famous product. From London there are probably a good many 
routes which could be devised, using only Boeing 707s or 720s, 
of which over 160 are now in service with 19 airlines. Mine 
was to San Francisco by B.O.A.C. 707-436 and then, while that 
aircraft proceeded on a trans-Pacific proving flight to Tokyo 
and Hong Kong, I went on to Seattle by the smallest of the 
Boeings, the 720. For the return trip, there was the interesting 
possibility of a non-stop Seattle-London flight by a B.O.A.C 
707 on delivery—of which more in a later issue. 


I arrived in the U.S. on the eve of the Presidential election 
and spent much of polling day itself in New York. Apart from 
an occasional “ motorcade” of horn-blowing, placard-bearing 
cars and vans, there was little outward sign of the election until 
one turned on the television, with Nixon's four-hour election- 
eve “telethon” and continuous news flashes and commentaries 
Excitement began to mount soon after polling ended, by which 
time I was in San Francisco watching the results being 
announced—on television again—with Bob Juppé, B.O.A.C.’s 
senior Press officer on the West Coast. 

The result is now a matter of history, but public interest that 
night was intense, as Nixon appeared to whittle away Kennedy's 
early lead, and for hour upon hour the magic total of 279 
electoral votes eluded Kennedy by the slimmest of margins 
Next morning it was all over, and quick-witted Republicans 
invented a new drink to drown their sorrows: the Kennedy 
Cocktail“ nation on the rocks.” Life returned to normal and 
I] got do vn to the job on hand—talking shop at Seattle 

Although the Boeing company itself does not make the claim, 
there can be little doubt that it is in fact the largest aircraft 
company in the World, with the biggest output, in weight and 
value, of aviation hardware. There are five major and largely 
autonomous divisions. Aero-Space Division, at Boeing Field 
in Seattle, is responsible for the Bomarc, Minuteman and 
Dyna-Soar programmes, a supersonic tactical fighter project 
with variable sweep-back, and much fundamental space and 
aviation research. Wichita Division has the B-52G and B-52H 
in production and a research and development programme which 
includes carrier-based weapons for the Navy and studies of 
“utility air vehicles” for military and commercial use. Indus- 
trial Products Division, also in Seattle, markets the range of 
Boeing gas turbines for airborne and ground applications. 
Vertol Division, acquired earlier this year, makes military and 
commercial helicopters. And finally, but by no means least, 
Transport Division is responsible for the design, development 
and manufacture of civil and military transport aircraft 


Supersonics at Renton 

Upon arrival at Renton—the plant south of Boeing Field 
which is used exclusively by Transport Division—lI was eager 
to learn of Boeing’s views on supersonic transport development. 
They were put to me by Lloyd Goodmanson, the project 
engineer in charge of a small group exclusively engaged in a 
study of this problem. Boeing is at present spending about 
$1 million a year in this field—with no official encouragement. 

Among earliest supersonic designs by the company were a 
tender for the B-58 specification, a nuclear-engined design to 
the WS125A requirement and a supersonic bomber to WSII0A. 
When North American won the WSIIOA contest with the 
design which became the B-70 Valkyrie, Boeing reorientated 
its programme somewhat, to continue supersonic studies with 
civil and military transport requirements providing a “ rational- 
izing factor.” The four areas in which most work is being 
done are: high-speed aerodynamics; low-speed capabilities; the 
propulsion system; and structural considerations. 

Very broadly, the size of aeroplane Boeing has in mind as 
a commercial transport is one which will fly from any of the 
capitals of Western Europe to cities on the Eastern U.S. 
seaboard, carrying about the same number of passengers as 
today’s subsonic types. Such an aeroplane is likely to weigh 
400,000 Ib. and could have operating costs within 15 of 
those for the Boeing 707 for equivalent utilization (and with at 
least double the work capacity). 

The low-speed characteristics are regarded by Boeing as 
possibly the most important of all the design parameters—a 
point made by Lloyd Goodmanson and later underlined by the 
company’s chief of flight test, R. L. “ Dix” Loesch. Approach 
speeds on today’s subsonic transports are already considered to 
be critical—in the case of the new turbofan variants of the 
Boeing transports, the landing performance rather than the 
take-off in fact controls the field length required. The super- 
sonic aeroplane must have approach gharacteristics at least as 


Two possible configurations for a supersonic transport—one 
with grouped engines in which cabin windows cannot be 
provided, and the other with podded engines. 


‘Sagi 

5 
a 
ws 
i 
if 
| 
es >” ag 
ie, alo 
nm 
} a 
BE 
4 
aul 


NOVEMBER 25, 1960 


good as the subsonic, and for this reason Boeing is especially 
interested in variable geometry arrangements 

As noted above, variable geometry has been proposed by 
Boeing Aero-Space for a new high- or low-level supersonic 
tactical fighter design in a U.S.A.F. competition. This design 
study is the work of a 130-man engineering team specializing 
n supersonics, with which the Transport Division’s supersonic 
group works in close collaboration 

In the tactical fighter, the wing span varies from 33 ft., 
when fully swept, to 67 ft. for the low-speed case, giving take- 
off and landing characteristics “ similar to the DC-3."” Getting 
idequate span was described by Goodmanson as “the most 
powerful single parameter” in the design of the supersonic 
transport A canard delta “seems logical” as an alternative 
if variable sweep proves impracticable, and two such designs 
are illustrated here These have a 24%, wing which would be 
able to carry only half of the total fuel required. 

Structurally, Boeing is concentrating on development of new 
techniques for all-steel structure. Aluminium airframes present 
no great problems but could not be used above Mach 2.0 if 
iirline-type long life is to be obtained. If airlines are afraid 
to accept this speed limit, steel must be used and, since “ only 
the Government could stand the cost of the type of structure 
used in the B-70,” new structural techniques are needed to 
keep the costs down to competitive level. Boeing has obtained 
encouraging results with lower-cost steel structures, which are 
almost competitive on a weight basis. Even the steel aero- 
plane—which Goodmanson personally believes will be built 
without an intermediate aluminium type—may be limited at 
first to about Mach 2.5 to obtain adequate component 
reliability. 

Of the powerplants considered, Boeing is impressed by the 
possibilities of a turbofan type using cruise afterburning in 
the annulus of the fan exhaust. This engine cycle is similar 
to the turbo-ramjet in fact, since the fan air is at quite a low 
temperature. The long intake required for supersonic efficiency 
would help to reduce noise from the compressor, which is 
already proving a cause of trouble on turbofan types, parti- 
cularly on the approach, Designs which integrate intake, 
airframe and engine too closely may suffer a disadvantage 
when engine growth has to be accommodated. For this reason, 
ind in the belief that the supersonic transport will tend to 
grow just as subsonic types have done, Boeing would not 
lightly dismiss podded engines, or tie themselves to an 
‘unstretchable aeroplane 

Perhaps the biggest problem, Boeing believes, is that of sonic 
boom. Recent studies have emphasized the significance of lift 
is well as volume in producing a pressure rise at ground level. 
Whilst it is permissible to ignore the lift component when 
considering a small fighter-type aeroplane, in the case of a 
large aeroplane at 70,000 ft. the pressure rise due to lift can 
be as much as 1.5 Ib./sq. ft., with volume responsible for 
another 0.5 Ib./sq. ft. The total rise of 2 Ib./sq. ft. would 
produce the effect of close-range thunder on the ground as 
well as causing some window damage. 

The full implications of this realization caused consternation 
it Renton a year or so ago, but the situation is not quite so 
black as at first appeared. Further studies showed that as 
much as 75°, of air traffic, for ranges of more than 2,000 naut. 
miles, is over ocean routes or over land areas of very low 
population, On this basis, Boeing believes the total World 
market for supersonic transports could be about 50 a year 
from 1968-70 onwards 

Finally, I asked about the time scale. Assuming no financial 
limitations at all, a prototype steel aeroplane could be flying 
in 24 years. Boeing has a “feel” for the necessity of a 
prototype, and would like to have this aeroplane flying for, 
say, a vear before initiation of production. Production first 
flight could follow 24 years from the time of starting and, with 
the help of the prototype, certification might follow a year 
later, for a total gestation period, under the most favourable 
possible conditions, of seven years 

I was interested to know the extent to which Boeing’s market 
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Another impression of a 

Boeing study, designated 

Type 733, for a supersonic 
transport with pods. 


research might have indicated the need tor a supersonic trans- 
port. If anyone could answer that one it was Robert Keck, 
assistant manager of Transport Division's Market Research and 
Planning Department, but it seemed that no clear need existed. 
Keck made the point, however, that 12 years ago no clear 
need existed for a jet transport; DC-6s and DC-7s and L-1049s 
seemed to be (and were) good, sound aeroplanes capable of 
meeting the air transport needs of the World. This parallel 
should, perhaps, not be pushed too far, since it remains to be 
proved that the supersonic transport can both improve the 
standard of service and reduce costs in the way that the subsonic 
jet is doing. 
Market Research 

The Market Research and Planning Department of the Trans- 
port Division is basically concerned with indicating to the 
management the total market for transport aircraft, and the 
Boeing share of that market. This it does mostly by making 
15-year traffic forecasts and projections, and 10-year forecasts 
for specific types of aircraft. With the help, at times, of outside 
consultants the department works in four sections concerned 
with Logistics Systems, both military and commercial; the 
U.S. passenger market; the export passenger market; and 
various economic aspects 

For the next five years at least, a passenger-traffic growth rate 
of about 15% a year is forecast. U.S. domestic traffic will grow 
at only 8-9 a year, but a higher rate is expected on US. 
international services and on what Boeing call “export” 
services because of the growing importance of foreign travel as 
a Status symbol 

The highest percentage rise of all—as much as 25‘%, a year 
is forecast for air cargo, partly, of course, because it is starting 
from a comparatively low base Once air cargo really gets 
going, Keck said, its growth will be limited not by the amount 
of traffic available but by the ability of the industry to grow, 
by attracting adequate finance, in step with the demand. At 
least two, and possibly three, different cargo types will be 
wanted, including a long-range, high-density aeroplane and a 
smaller, shorter-range type. Versions of the all-cargo Boeing 
735, based on the 707-120 and 707-320, have payloads of 
70,000 Ib. to 100,000 Ib. and, at present revenue rates, have 
break-even payloads of around 20 

With the Boeing 727 particularly in mind, I asked whether 
Boeing transport development was market orientated or techni- 
cally orientated. This is something of a “chicken or egg” 
question, but Keck indicated that much more importance was 
now given to market considerations than had been the case a 
few years ago. The Boeing 727 is, in fact, the first new Boeing 
product since the market research department was established 
on its present footing and the market surveys which have been 
made have been a key factor in the management's decisions on 
the Boeing 727 

If the 727 does go ahead 
that it would at the time of my visit—and if it is a success, it 
will be a major indication of the importance Boeing obviously 
places upon market research, for it will be competing with two 
aeroplanes—the Caravelle and D.H. 121 Trident—already in 
production and theoretically suitable to fulfil the U.S. domestic 
1irlines’ requirements. The close correlation of market-survey 
forecasts with Boeing 707 sales to date (actually a little above 
forecast) is some indication that the methods used by Boeing 
for its market surveys are extremely pertinent. 

Closely associated with market research is an operational 
analysis section which, using an I.B.M. computer, applies 
Boeing transports to specific routes, undertakes flect-planning 
exercises and overall airline system analyses. As an example 
of the importance of the latter. the case was cited of one survey 
which indicated that a certain U.S. airline was going to be short 
of equipment in a few years’ time With the airline’s 
co-operation, Boeing took this study further and eventually, 
having shown the need, sold 15 Boeing 720s to this carrier. 
Operational analyses of the Boeing 727 over various airline 
systems are now being made. 

(To be concluded) 


and there was very little doubt 
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New Venture for Silver City 
GOVERNMENT contract for the checking of radio aids 
overseas has been awarded to Silver City Airways and this 

is probably the first time that such an arrangement has been 
made with a private company. The contract is for five years 
and a specially equipped DC-3, with a crew of four, left last 
week-end on a vor/iLs/vpe calibration tour which will first 
take in Cyprus, Bahrain and Sharjah, and then Lagos and 
Kano (Nigeria) and Accra (Ghana). Next February the air- 
craft and crew, led by Capt. Rex Shilton, will do checks in 
Malta (where the vor will then be ready) and at Cairo. 

There is nothing new about the calibration programmes as 
such, though the increase in the number of vHrF Omni Range 
(VOR) installations has increased the importance of regular 
checking. The Ministry of Aviation, which has awarded the 
contract, and its predecessors, have for many years maintained 
an aircraft fleet and staff at Stansted for this and other purposes, 
and the Federa) Aviation Agency has completed these tests both 
in the U.S.A. and in other areas. 

But, though it is worth the while of countries with a large 
number of 1s, vor and other navigational installations to 
maintain aircraft for the purpose, it is clearly more eflective 
and economical for smaller countries or colonies to be in a 
position to call for such specialist help on a commercial 
contract basis, Calibration is required only once in three 
months for 11s and once in six months for vor—but the job 
must be done to a programme and be done well, or no 
advantage can be gained. 

Silver City voll eventually, that other contracts will be 
obtained and that the requirements will keep at least one air- 
craft and crew fully occupied. For a start, however, this DC-3 
will need, from time to time, to return to other duties and the 
test and recording equipment has been designed for easy 
removal, This equipment consists of duplicated vor and 11s 
measuring devices and recording apparatus, as well as an 
independently powered pc supply system for ground checking. 
Calibrations of heading, glidepath and markers are individually 
recorded 

The test tolerances are extremely tight and the work involves 
very accurate flying and careful monitoring. The aircraft is 
fitted out with workshop facilities so that the duplicated master 
VOR/ILS equipment can be checked and serviced. 

On a demonstration outing last week from Gatwick the 
equipment was used to measure the depth of the airport's 
glidepath “ beam” by “ taking a shice.” The DC-3 was flown 
round and on to the tts approach whilst holding exactly 
1,000 ft. As the master vor/its indicators of the calibration 
system showed that the aircraft was passing through the glide- 
path, the strength of the signal was being recorded. Analysis 
of the recording in relation to distance-gone marks and to the 
blips on the marker-beacon tape would show the length of 
the “slice” and the depth of the beam between the points of 
entering and leaving it. 


The Odious Comparison 


LL manner of lessons, valuable and otherwise, can be 

learned from a study of the LATA-member and ICAO 
traffic figures for the World's airlines. Among the important 
little sums which can be done on a basis of these figures are 
those which relate the ton-miles produced by each airline to the 
number of persons employed. 

Year by year, in our Airlines of the World Number, we 
endeavour, in so far as early and suitable statistics become 
available, to give such comparative ratios. The variation in 
these figures is, however, so great that their value cannot, except 
as a generalized assessment of efficiency, be too seriously 
accepted 

Overall, they do, however, show that the bigger the airline 
the more efficient it is, and that the large domestic carriers 
(such as those in the U.S.A.) do more work with fewer 
employees This is natural enough, since the international 
operators need to have a world-wide organization. The results 
are confused in their case by the fact that some carriers (like 
our own Corporations) prefer to have their own teams in impor- 
tant overseas areas, while the majority may be prepared to use 
the staffs of other operators. 

This particular ton-mile-per-emplovee yardstick is the only 
one to give even a comparatively fair basis for assessment of 
efficiency and those in our Nov. 11 issue (pp. 643-646) are worth 
examination 

Other approaches can be made. For instance. the number 
of employees can be related to the total number of hours 
flown or to the number of aircraft in any airline fleet. Such 
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comparisons are less meaningful because the bigger the average 
size of aircraft in an airline’s fleet the more they cost per 
flying hour in engineering manpower and the more work they 
will do during that hour. 

If we take the ICAO/IATA (scheduled service only) statistics 
for 1959 we find that B.O.A.C. recorded 148,786 scheduled 
revenue flying hours and had a total employee strength of 
19,004. These figures work out at an average of 7.8 hr. per 
employee. Pan American’s figures, at 362,007 hr. and 22,508 
employees. show a ratio of 16.1 hr. per employee. Less 
meaningful, but demonstrating the same order of divergence, 
are the figures for employees per aircraft in the fleets; B.O.AC 
had 306 and P.A.A. had 158. U.S. domestic carriers naturally 
show better ratios. American Airlines, for instance, flew 20.8 
revenue hours per employee. 

Of European carriers, B.E.A.—without long-haul aircraft or 
services, and consequently showing a relatively low figure 
(15,050) for scheduled ton-miles produced per employee 
shows up fairly well on this hourage basis with a figure of 15.3 
per employee. Air France’s average was 12.3 and Sabena’s 
was 13.05 

Some airline statistician must one day produce an efficiency 
formula which—-by introducing allowances for average stage 
distance, for international commitments and for shared staff 
will satisfy everyone. Such a formula might not only put our 
two airline Corporations much higher in any list of relative 
efficiency, but produce incidental figures which would help 
everyone to see how the manpower is used. The simple ton- 
mile-per-employee yardstick puts them level with a few of the 
better U.S. local-service carriers, but far below that of the 
major U.S. domestic trunk and international airlines. 


The Air-Freight Business 


NEW variant among systems designed for the terminal 

handling of freight and for the reduction of freighter 
aircraft turn-round times is being studied by Short Brothers 
and Harland. Intended primarily for use with the Britannic. 
the system—-a development of earlier exploratory schemes—is 
adaptable for use with any large end-loaded aircraft. 


\ Part of the layout of Short’s proposed 
freight terminal. 


\ TRACKS FOR RADIAL 


The Short method of freight handling is based on a termina. 
provided with a network (see sketch) of roller and ball con- 
veyors and with 70-ft.-long extensions forming swinging arms 

which pivot on tracks to locate with the aircraft ramp. 

The conveyors are arranged so that loads can be made up 
on pallets and positioned as trains while awaiting the arrival 
of an aircraft. Each loading arm has an adjustable 20-ft. 
extension which permits the necessary latitude in aircraft 
positioning. The train is moved into or out of the aircraft 


hold—the floor of which is fitted with roller conveyors—by 
means of a power-operated trolley. 
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Rotax can offer the t 
aircraft industry a unique P 
After-Sales Service 
that encircles the world ; 
—unique because it 


begins before the sale! 


ah @ Recommendations for maintenance @ Liaison visits from service engineers. i 
and overhaul spares prepared and issued @ Servic i 
bis. to fit operational plan. Service engineers on call at main Airports : 
Ae throughout the world. i 


@ Spare parts list issued with prices 
that hold firm. 


@ Prompt action taken in diagnosing trouble 
and investigating defects. 


@ Spare parts manufactured and 


. Servic etins iss 
stocked for operators’ initial @ Service bulletins issued. 


piv requirements. @ Overhaul facilities available to 
operators he U.K., Australia, 
ada }.S.A. 
fr issued to enable operations to be ee j 
“a = planned. @ Advice and assistance given by a network 
, @ Overhaul tools and test. rigs designed of Service Agents who are situated in 
ahead of need. most parts of the world. 
@ Operators personnel trained during 
@ Over-the-counter exchange schemes 
A made available. 


ROTAX LIMITED, Willesden Junction, London, N.W.10. 


LUCAS-ROTAX (AUSTRALIA) PTY., LTD., Melbourne and Sydney, Australia. 


LUCAS-ROTAX LTD.. Toronto, Montreal and Vancouver, Canada. 


: 
ae 6 ways before 8 ways after | 
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URING the past five years the so-called third generatior 

of cockpit presentations of flight and navigational informa 
tion has been under development by Rank Cintel, Ltd, 1 
conjunction with R.A.E. Farnborough and other establishment 
Designed to produce a flight director in which the gap betweer 
instrument flying and visual contact is reduced to a minimum, 
this type of display is based on the collimated “ head-up ° 
presentation of pilot-required information which has_ been 
generated by electronic means on a bright cathode-ray tube 
(CAT) 

Following on from the work that the company undertook in 
the production of a collimated blind predicting gun sight, this 
display has been named the Pilot's Electronic Eye-level Presen 
tation system, and is known as PEEP. It has been tested and 
evaluated both by simulator techniques and actual flight trials, 
ind experimental and production units are now being manu 
factured for the Ministry of Aviation 

Described in general terms in AEROPLANE AND 
ASTRONAUTICS for Oct. 30, 1959, this “ head-up” collimated, 
or unreal image form of presentation, enables the pilot to 
observe the display in the same plane as the visual environment, 
either on the windscreen or on a flat transparent screen nearer 

Although the present field of view of a collimator 
restricted, due to a maximum lens size of about 25 
it does reduce the pilot's transfer-of-attention times because 
the line of sight has only to be shifted a small amount and 
the focus does not have to be 

Because of the problem of 
visual background, the display 
ind uncluttered as possible 


his eyes 
IS very 


iltered 

possible interference with the 
of information must be as simple 
Altogether, three different types 


of display have been evaluated in three types af aircraft and 
1 contact analogue (abstract presentation by comprehensive 
irray of perspective construction lines) form of flight director 


now employed in PEEP 
comprises an artificial 


presentation 
One type of display 


perspective track OF 


horizon bar, a 


symbol 


path in space. and an aircraft 


The basic Rank Cintel PEEP system consists of two units—a 

wave-form generator (above) and a pilot display unit (right) 

The two views of this typical display unit show the presentation 
reflector glass in the raised position. 


indications are employed and the centre 
of the display is taken to represent the direction of the flight 
path, so that deviations of the aircraft symbol from it are 
compatible with the apparent movements of the outside 
environment. With the use of a horizon bar and an aircraft 
symbol, it can be shown whether the aircraft is too high or 
low in attitude as well as altitude, or both 

Compass imputs can be employed to indicate deviations from 
a required heading and other information, height, 
speed and distance-to-go can be displayed in scale form with 
the use of a moving pointer Director information showing 
command requirements of similar parameters can also be 
indicated by “ fly-to” types of presentations around the main 
display 

Now the 


Fly-to”” types of 


such as 


responsibility of the recently formed Aircraft 


707 


Flight Instrumentation 
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A simple pilot display unit presentation comprising an IAS scale 
and pointer at the top with an aircraft datum symbol between 
a broken horizon line below it. 


A more normal type of pilot presentation containing heading 
or perspective track lines in addition to the IAS scale, aircraft 
datum symbol and horizon line of the simple presentation. 


Equipment Division of Rank Cintel, the basic PEEP installation 
comprises a pilot display unit and a wave-form generator. The 
only other requirement is that electrical imputs of flight and 
navigation information be supplied to the wave-form generator. 

For civil operations a control box can be added to the basic 
system if director-type navigation information is required to 
be presented to the pilot by the aircraft's navigator. Installed 
in the navigator’s position, this control will enable him to 
change the required heading, height, speed and other similar 
information on the pilot's display unit 

In addition to the pilot's collimated presentation, a navigator’s 
repeater, in the form of a c.R.1, display, can also be employed 
All display symbols are bright green in colour for day opera 
tions and can be orange for night flying. Automatic brightness 
control can be incorporated in the pilot’s presentation with the 
addition of a photo-electric cell 
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Fairey Del Mar 
Targets 


* NEW range of towed targets is to become available in the 

United Kingdom and in certain parts of Europe as the 

ee outcome of an agreement signed between Fairey Engineering, 

Ltd., and the Del Mar Engineering Laboratories of Los Angeles 

under which Fairey will become agents and distributors for the 

Del Mar range of towed-target systems. The agreement covers 

distribution in the United Kingdom, Europe (except Scandin- 

e ‘ avia, Switzerland and Germany), the Middle East (except 
Tee, ae Israel), and most of Africa and the Commonwealth 

Fairey is to provide installation and training facilities, and 

Sr repair and maintenance support. The target systems will be 

’ : built in the U.S 

The Del Mar target system has been designed basically for 

i operational training, but it can also be used for development 

tests of air-to-air and surface-to-air missiles. It consists of a 


RADAR REFLECTOR 


J 100% 


LIGHTWEIGHT TARGET.—Del Mar towed targets are made 

oll of plastics-bonded moulded fibre. This subsonic type is more 

than eight feet long, and carries radar reflectors and flares, but 
it weighs only 46 Ib. 


range of high-speed targets, towed by a wire line, and their 
associated equipment and miss-distance indicators. 

Ihe equipment can be readily attached to operational air- 
craft. In this way one aircraft of a squadron can be rapidly 
equipped for towing a target on which the other aircraft of the 
squadron can make practice attacks with cannon, unguided 
rockets or AAMS 

[he target and its equipment reduce the speed and altitude 
performance of the tug aircraft by only about 2°, and thus the 
towed target has a truly representative performance. This has 

Dp rarely been the case in the past. 

vies, : More than 30,000 Del Mar targets and related equipment 
5 have been used for training by the U.S.A.F., U.S. Navy, Royal 
Canadian Navy, R.C.A.F., and, in Europe, by the Belgian Air 
Force which uses them for training with their CF-100s. In 
" Britain the Royal Navy is interested, the Fairey company states, 
: in this target system 

tee, It is reported that de 


Havilland is making a design study 
covering its application to the Sea Vixen. The R.A.F. is also 
stated to be interested in using it with Canberras. Ministry 

aa : of Aviation trials with Del Mar targets are to start soon 

4 Basically, the system consists of a simple streamline shape. 

the target; its “launcher,” or support structure for holding 

it when attached to the tow aircraft, and a tow reel. This 
equipment is carried by the tug aircraft 

g For assessing practice attacks with unguided rockets a radar 

‘ optical scorer can be installed in the attacking aircraft or 

carried in an under-wing pod 


F-100 TARGET TUG.—This typical underwing installation of a 

Del Mar towed target shows the fan-driven tow-reel used for 

winding the target in and out, the “launcher’’ which guides 

the tow line and holds the target when it is reeled in, and the 
target itself. 


The targets, either of subsonic or supersonic type, are 
constructed of moulded pressed fibre bonded with plastics. In its 
simplest form a target is merely a light streamline body with a 
radar reflector inside which is designed to give 360° coverage 

Targets can also carry flares, for use when attacks are 
being made with infra-red missiles, and smoke cartridges for 
visual acquisition by attacking aircraft. A miss-distance ind 
caior can be installed in the target itself for assessing cannon 
or AAM attacks. 

A typical Del Mar Radop target with a full spherical radar 
reflector weighs only 17 Ib. It gives a radar image similar 
to that of a large multi-engined aircraft, Targets of this type 
have been picked up by Gc radar at more than 150 miles, 
with lock-on by automatic-fire-control radar at ranges up to 
20 miles. 

Target “ launchers * are under-wing mounted on tow aircraft 
They support the target when it is reeled in. Special latching 
devices ensure positive locking of the target when it is in the 
target-holding rig. Damaged targets can be jettisoned 

\ typical tow-reel is operated by a wind-driven variable 
pitch turbine giving a nominal power of more than 10 hp 
at 5,000 r.p.m. At this speed more than five miles of 0.040-in 
diameter tow line can be reeled in or out in less than 20 min. 
Using cable of this size and a typical Radop DF-4 series targe! 
the tow length can vary from 4,000 ft. at 450 kt. LAS. to 
25,000 ft. at 250 kt. LA.S. A typical tow-reel weighs 305 Ib 

For assessing the effect of attacks with 2.7S-in. unguided 
iir-to-air rockets Del Mar has produced a radar/optical scorer 
which gives miss-distance information. Each frame of the 
record film combines a ciné record with radar range data 

A 16 mm, camera with a dual-lens system photographs the 
trace from a 1-in, cathode-ray tube of an X-band radar-ranging 
system simultaneously with the flight of the weapons and target 
The scorer radar input can be taken from the aircraft fire 
contro] system. The scorer gives the vertical and horizontal 
miss distances between the weapons and target when both are 
the same distance from the firing aircraft. The D-100A scorer 
is a self-contained unit with its own radar system; the D-100B 
scorer makes use of the existing aircraft radar 


WEAPONS TARGET MISS DISTANCE 
: 
_ 
) ‘ 
: FRAME OF 
COINCIDENCE ‘A’ SCOPE TRACE 


MISS DISTANCE.—With a Del Mar radar/optical scorer (left) 

a ciné record of an unguided rocket attack is combined with 

radar range data. Blips give the ranges of the missiles and 

the target. When the blips coincide the missiles and target are 

both the same distance from the launch aircraft and the miss 
distance can be measured (above). 
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The Fighting Services 


Royal Visit to C.F.S. 

N Wednesday of last week H.M. Queen Elizabeth the 
Queen Mother visited the R.A.F. Central Flying School at 
Little Rissington. This was Her Majesty's first visit to the school 

since she became its Commandant-in-Chief in July, 1959 
After flying to Little Rissing- 
ton from London Airport in a 
Heron of the Queen’s Flight, 
Her Majesty was greeted by 
Air Marshal Sir Hugh Constan- 
tine. A.O.C.-in-C., Flying Train- 
ing Command, who presented 
Air Cdre. J. N. H. Whitworth, 
the Commandant, Lady Con- 

stantine and Mrs. Whitworth 
At a reception at the Officers’ 
Mess. where the C.F.S. crest 
was recently placed in position 


we. over the entrance, approximately 
25 officers, including four from 


the Commonwealth and one. 


from the United States, were presented After lunch, Her 
Majesty sat for a formal photograph with the senior officers 
before visiting the ground training school 

Conducted around by the Chief Ground Instructor, Gp. Capt 
I James, Her Majesty studied a photographic history of the 
school, a photograph history of flight and the Jet Provost 
emergency trainer cockpit. On the return of the party to the 
Officers’ Mess, the nine types of fixed wing aircraft—Anson 
l.Mk.21, Chipmunk, Vampire T.11, Canberra T.4, Meteor T.7. 
Hunter F.4, Provost T.1, Jet Provost T.3 and Varsity—-and the 
four helicopter types—Sycamore HR.1I2 and 14, Dragonfly 
HC.3, Whirlwind HAR.4 and Skeeter T.13—operated by C.F.S 


took part in a flying display 


England to Aden 


VALIANT of No. 214 Squadron based at Marham has set 
up an unofficial record f the flight from England to Aden 
The V-bomber, piloted by Sqn. Ldr. J. Garstin, left Marham 
on Nov. 16 at 15.00 hrs. and arrived at Khormaksar at 22.10 
hrs., thus completing the 4.030 mile flight in a total flying 


time of 7 hr. 10 mir in average speed of 565 m.p.h 

The previous fastest time was by a Vulcan B.1 in September, 
1956, when, piloted by Sqn Ldr mR Howard, it covered 
3,940 miles in 7 hr. 23 min., an average speed of 530 m.p.h 
San. Ldr. Garstin was unable to fly such a direct route and 
iis Valiant was refuelled over Idris in less than 10 min 

In March of this year Sqn. Ldr. Garstin flew 8,500 miles 
around the United Kingdom—the longest non-stop flight ever 
completed by a Service aircraft. He also commanded the Valiant 
which flew non-stop to Singapore in May, covering a distance 
of 8.110 miles in 15 hr. 30 min 


R.A.F. Appointments 


HE following are among recent Royal Air Force ippoint 


ments 
Air Ministry: Gp. Capt. P. C. Fletcher, O.B.E., D.F.C., A.F.C 
to the Department of the Chief of the Air Staff: Wg. Cdr. S. R. 
Williams, M.A he Department of the Air Member for Per- 


sonnel: We. Cdr. B. ¢ Bennett, A.F.C. (with acting rank of Gp 
Capt.) and Weg. Cdr. W. J. Pope to the Department of the Air 
Member for Supply and Organizatior 


Bomber Command: Sqn. Ldr. R. S. Nichol to Headquarters to 
command the Operations Centre, with acting rank of Wg. Cdr 

Fighter Command: Gp. Capt. J. G. Tonham, DSO., OBF 
D.F.C.. to Headquarters No. 12 Group. as Group Captain, Opera- 
tions: Wg. Cdr. A. F. Wilson, D.F.C., to Headquarters for special 
duties 

Coastal Command: Gp. Capt. B. Lewin, D_F.C., to Headquarters 
is Group Captain. Operations and Training: We. Cdr. J. F. Hatton 
o R.A-F. Ballvkellv to command No. 210 Squadron 

Flying Training Command: Gp. Cant. H. J. Hobbs, C.B.E., to 
Headquarters as Group Captain. Training B’: Gp. Capt. H. F 
Hopkins, C.B.E., AFA to Headquarters as Senior Per- 
sonnel Staff Officer: We. Cdr. G. Goodsell to Headquarters 


ROYAL VISITOR.—As recorded on this page, H.M. Queen 

Elizabeth the Queen Mother recently visited the Central Flying 

School. Her Majesty is seen here talking to the pilots who took 
part in the flying display 
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Command Catering Officer; Wg Cdr. D. W. Barber to R.A.F 


Syston to command the Administrative wing 
Maintenance Command: We. Cdr. R. F. Jones to Headquarters, 
No. 41 Group, for technical co-ordination duties 


R.A.F. Germany: Weg. Cdr. J. E. Holland, D.F.C., to R.A-F 
Laarbruch to command No. 16 Squadrot 

British Forces Arabian Peninsula: We. Cdr. H. Bamforth, M.B.E., 
to R.A.F. Steamer Point to command the Base Services 

Other Appointments: We. Cdr. T. McGreevy, O.B-F., and We 
Cdr. J. S. Palmer to the Ministry of Aviation 


R.A.F. Reserves Dine 


OW in its 12th year, the R.A.F. Reserves Club held its 

annual dinner at Quaglino’s, London, on Nov. 14 The 
club’s president, Sir Miles Thomas, was in the chair and the 
guests included Air Chief Marshal Sir Thomas G. Pike (Chief 
of the Air Staff), Admiral of the Fleet Earl Mountbatten of 
Burma (Chief of the Defence Staff) and Major General E. 
Moore, of the United States Air Force 

SiR THOMAS PIKE in proposing the toast of “The Club” 
spoke of the value of such an organization representing a 
steady body of informed opinion, supporting the Services and 
helping to channel the energies of youth into the sphere of 
aviation. He paid tribute to the R.A.F. Reserve forces, par- 
ticularly the members of the R.Aux, Air Force-——now largely 
disbanded, very much to the regret of all concerned. He 
recalled the wonderful services rendered by them and suggested 
that although the individuals were perhaps a little less suscep- 
tible to discipline they nevertheless brought a freshness of 
approach to service problems which was a good thing for all. 
The C.A.S. went on to stress the fact that in spite of all the 
things that had been said, aircraft today were not on the way 
out, but with VTOL and other revolutionary developments were, 
in fact, on the way in 

SiR MILES THOMAS in a witty and vigorous speech replied on 
behalf of the club. He paid a tribute to the late president, 
Sir Archibald MclIndoe, and as the “new boy” hoped he 
would be worthy of the succession. Other speakers were Earl 
Mountbatten, Air Chief Marshal Sir Guy Garrod and Viscount 
Astor 

The guests included Marshal of the R.A.F. Lord Portal of 
Hungerford, Marshal of the R.A.F. Sir Dermot Boyle, Air 
Chief Marshal Lord Dowding, Air Chief Marshal Sir John 
Baker, Air Chief Marshal Sir Francis Fogarty, Air Marshal 
Sir Edward Chilton and Sir Frederick Handley Page.—c.a.s. 


Manila Air Show 


OMMONWEALTH air force participation in the military 
flying display which concludes the Philippines Aviation 
Week at Manila on Sunday includes aircraft from R.A.F., 
R.A.A.F. and R.N.Z.A.F. squadrons 
Iwo Victors from No. 57 Squadron (Wg. Cdr. D. G. Bailey) 
on detachment in Malaya from their U.K. base at Honington, 
will fly to the capital with a third V-bomber to be held in 
reserve. The Australian contribution will be a Canberra from 
No. 2 Squadron and four Sabres of No. 77 Squadron, based 
at R.A.A.F. Butterworth, while the R.N.Z.A.F. will be repre- 
sented by four Canberras of No. 75 Squadron at R.A.F. Tengah 
and two Freighters of No. 41 Squadron from R.A.F. Changi 
The Bomber Command Victors, led by the squadron com- 
mander, are a new element in Commonwealth participation at 
Manila, although two Vulcans were demonstrated at the show 
two years ago. The R.A.A.F. team is led by Gp. Capt. L. F 
Rose, C.O. of No. 78 Fighter Wing at Butterworth, and Sqn 
Ldr. G. R. B. Highet is in command of the New Zealand 
contingent 
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Flying the Jodel Ambassadeur 


by John Fricker 


ODELS come in many sizes, although in only one basic 
J shape, and range from single- to five-seaters. I have not 
yet flown the now-vintage Bébé-Jodel ultra-light. but I had 
sampled the two-seat D.117 and the big D.140 Mousquetaire 
before flying the dainty little D.R.10S0 Ambassadeur, at Redhill 
last week 

Although the Ambassadeur comes midway between the other 
Jodels, its precise capacity, seatwise, cannot accurately be 
specified as either three or four. It can carry three full-scale 
adult males, even with full fuel, and still have room for 74 Ib 
of baggage, but it also has provision for, say, two women of 
average weight, or combinations of persons up to 16 stone 
in the rear seat, while retaining a 22-lb. baggage allowance 

Coupled with a cruise speed of about 120 m.p.h.. this is 
quite a remarkable achievement on the 100 b.h.p. of its Con 
tinental O-200-A engine, which has replaced the 90 b.h.p. C-90 
of the earlier D.R.100. It is also gained with a wooden fixed 
pitch propeller, although a ground-adjustable v.p. metal type 
may be fitted The latter adds £150 to the £2,800 basic U.K 
price. duty paid, via the agents. Rollason Aircraft and 
Engines. Ltd 

The first U.K. demonstrator, G-ARFT,. originated from the 
Société Aéronautique Normande at Bernay. As a “™ stretched” 
version of the two-seat D.117, it has a lengthened cabin and 
fuselage. a 1}-ft. increase in centre-section span. resulting in 
a wider track undercirriage. and now svorts a fin for additional 
vertical tail area. Otherwise. it retains the essential features 
of the all-wood (except for the fabric covered wing and tail 
D.117 

The elongated canopy of the Ambassadeur, blue-tinted. as 
in all S.A.N. Jodels. gives an attractive line to the fuselage 
which is also enhanced by a considerably cleaner cowling and 
a propeller spinner. The cowling splits in halves at each side. 
for easv engine accessibility. Throughout the aircraft the stan 
dard of workmanshino is noticeably high 

One of the first things I noticed on G-ARFT was the sub 
stantial improvement in cabin sealing. compared with the D.117 
which had numerous gaps. and the Ambassadeur is even less 
dranehty than the Mousquetaire. Sealing may be easier in the 
Ambassadeur because its doors open forward, Proctor-fashion. 


The Jodel Ambassadeur is similar to many occasional four-seat 
sports cars in its rather narrow rear accommodation, which offers 
a 242 |b. payload for passenger(s) and baggage. 
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instead of hinging upwards, as in the D.117 and the D.140 

The D.R.1050 is certainly no more difficult to get into than 
its predecessors, although the typically “sporting” concep 
tion of these Continental types is reflected in the high cockpit 
sides over which it is necessary to step The rather snug 
fitting cockpit is not unexpected in so small an aeroplane; | 
did not sample the rear seat, but its appearance tallied closely 
with the layout and space in some occasional-four-seat sports 
cars of a comparable price. 

No sports saloon has yet been made, however, which will 
return nearly 30 m.p.g. while cruising at around 120 m.p.h 
Very few cars, either, offer a 25-gal. fuel capacity, which in the 
Ambassadeur is split between two fuselage tanks fore and alt 
of the cabin. Luggage space is limited, but again, sports-cat 
practice permits encroachment into rear-seat space as an 
alternative to full passenger loading The front-seat backs 
tip forward for rear cockpit access and the seats themselves 
slide for varying leg lengths. 

Except for its instrument layout, the Ambassadeur cockpit 
was very much as I remembered in the D.117. G-ARFT has 
the optional full-panel installation, which costs £316 extra, but 
| was unimpressed both by the layout and most of the instru 
ments themselves. One cannot, I think, expect British private 
owners to accept metric instruments, whatever their virtues, and 
the A.S.I. was foreign in both its calibration and its central 
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positioning. Where it should have been was a slip-without-a 
turn indicator, with the gyro instruments alongside? These are 
venturi-driven and suction is selected by knobs on the pressure 
gauge 

Apart from the tachometer, most of the engine instruments 
ire chrome-rimmed car-type units, including an oil temperature 
gauge, but as in the other Jodels, there is regrettably no oil 
pressure indication, other than a warning light This is one 
of a number, including an orange lamp for air-brake extension 

Iwo fuel gauges are conveniently located over their selector 
knob below the port panel, with a fuel-pump switch. Another 
sub-panel in the centre houses the throttle plunger and minor 
engine controls, but unlike most American engines, that in 
the Ambassadeur appears to have automatic carburetter heat 

The Continental starts easily after a pump or two with the 
throttle to prime, and in the Ambassadeur was one of the 
smoothest and quietest installations I have encountered. After 
releasing the very positive Mousequetaire-type ratchet brake 
lever under the central panel, I taxied out using the braking 
ipplication with rudder pedal movement in conjunction with 
the steerable tailwheel 

Ground angle of the Ambassadeur is fairly flat. and the 
ill-round view, even when taxi-ing, is outstandingly good 
Maneceuvrability was less easy than I had expected. possibly 
because the brakes were adjusted rather tightly for differential 
movement, and the tailwheel steer felt rather limited. Flying 
solo, at forward C.G., I kept the dual U-shaped stick of the 
Ambassadeur hard back, when crossing soggy grass, since a 
substantial amount of power was necessary to keep mov ng 
The undercarriage felt rather harder than the D.117. suspension 
having changed from rubber blocks to oleo-pneumatic 

During a cockpit check, those Ambassadeur pilots familia: 
with the Jodel D.J17 may discover that the knob on the port 
cockpit wall, which in the latter aeroplane controlled elevator 
trim, now tunes the vHF radio. The D.R. 1050 elevator trimmer 
is an innocent-looking knob forward of the port windscreen 
frame, and is almost identical to the safety lever at the top of 
that frame for double-locking the entrance doors. The trimmer, 
being light and sensitive in operation, is very vulnerable in its 
exposed position, and its inadvertent deflection could have 
disastrous results 

The Airstal I1l-channel vHF in the D.R.1050, although Class 
II] at the moment, is an excellent little set, and is not too 
expensive at £235 installed. A radio compass with a manual 
loop is also available for £84, but was not fitted to G-ARFT 
Although the Continental O-200 produces its maximum power! 
2.750 r.p.m. for take-off, the coarse-pitch airscrew on the 
D.R.1050 gives only about 2,350 r.p.m. at full throttle. Never 
theless, the take-off run was quite short, despite the retardation 
of wet turf, and the Ambassadeur unstuck at about 80 km./hr1 
(50 m.p.h.) in virtually a three-point attitude. A fair amount 
of right rudder was needed during take-off and climb, but 
much of this proved due to a directional out-of-trim condition 

Climbing away at about 120 km./hr. (74.5 m.p.h.) resulted in 
ibout 4 m./sec. (787 ft./min.) being indicated on the V.S.L.. 
which agreed with my timed 1,500 ft. in 1 min. 55 sec. Having 
flown both the Ambassadeur and the Mousqguetaire (for the 
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second time) during the same day, I was interested to note 
that the D.R.10SO was considerably quieter than the bigger 
machine in the a but oddly enough it seemed less light and 
responsive to the controls. It was certainly heavier than the 
D.117 to handle, but that was only to be expected from the 
increase in size and weight 

On the other hand, the Ambassadeur has a _ pleasantly 
‘solid™ feel about it, although the control forces are still 
very moderate. Since ailerons, elevator and rudder, in that 
order, seem to have heavied up proportion, co-ordination 
remains excellent. The difference in feel may be tied up with 
i change in the stability pattern. The D.R.1050 is more positive 
directionally, and just about neutral elsewhere, tending to 
positive stability longitudinally and spiral instability 
laterally 

Pseudo-scientific analysis apart, the litthe Ambassadeur is fun 
to fly, and as light and responsive as most aircraft of its class 
Nowhere are its controls or out-of-trim forces excessive, and 
it will look after novice pilots despite the fact that its stalling 
speed is the highest of the Jodel family The Mousquetaire 
stalled at 54 km./hr. (34 m.p.h.) LA.S., clean, compared with 
the 80-85 km./hr. (50-53 m.p.h.) indicated by the flapless 
D.R.1050 

The breakaway is straight and innocuous, although 
unheralded by any discernible buffet or natural warning. <A 
horn is therefore provided to give 10 km. or so warning before 
the stall, from the usual sensing vane in the wing leading edge 
Lowering the underwing air brakes, which steepen the glide 
in lieu of flaps, and result in a briskish nose-up trim change, 


Above, with its optional gyro 
instruments, the Ambassadeur 
is comprehensively equipped, 
and has dual control as 
standard The instruments 
are metric, except for the 
altimeter, and do not conform 
to accepted British layouts 
The elevator trim knob is just 
visible on the extreme left. 


Left, the angular outlines of its 
wings and tail provide a sharp 
contrast to the flowing fuselage 
contours of the Ambassadeur 
This view also shows the 
spoilers in their retracted 
position beneath the wing. 
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did not seem to alter appreciably the stalling characteristics, 
except possibly to increase the breakaway speed by about 
5 km./hr. I think it a pity not to have flaps on so useful an 
aeroplane; the simple plain type on the Mousquetaire are very 
effective, whereas the spoilers on the D.R.1050 are less so for 
landing, and cannot be used at all to help take-off. 

A quick cruising check in G-ARFT, trimmed in the very 
marked nose-down attitude resulted in an indicated 190 km_/hi 
(118 m.p.h.) at 2,500 r.p.m. and 2,000 ft., which comes close to 
the manufacturer's claims for 120 m.p.h. cruise performance at 
75% power. At 6,500 ft., a similar setting returns 127 m.p.h., 
for a fuel consumption of little more than 4 gal./hr. With an 
ultimate cruising endurance of more than six hours, the Ambas- 
sadeur is obviously an aeroplane you can go places in. Never- 
exceed speed is a comfortable 167 m.p.h 

Having no flaps, the D.R.10S50 has a relatively high approach 
speed, although no more than many other light aircraft. For 
my first approach, I maintained 120 km./hr. (74 m.p.h.) as 
recommended, with spoilers down, and found it gave an ample 
float. The shallow ground angle makes three-pointing a simple 
matter, and the elevator retains its sensitivity as the speed falls 
off. A powered approach at 110 km./hr. (68 m.p.h.) was still 
adequate at the light weight of G-ARFT, and under simila: 
conditions 1.2Vs of 100 km./hr. (62 m.p.h.) should suffice 

As flown, with full blind-flying instruments and radio, the 
Ambassadeur costs in the region of £3,350, duty paid, in the 
U.K.. and at that price it has few rivals with a similar econom\ 
capacity and performance. For prospective owners or operators 
who prefer the classic European and more sporting light air 
craft approach to the less diverse American design formulae. 
the Ambassadeur has a great deal to offer. 
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Photograph copyright “The Aeroplane and Astronautics” 
A good illustration of the difference in size between the five- 
seat Mousquetaire (foreground) and the three/four-seat 
Ambassadeur is provided by this tarmac line-up at Redhill 


Manufacturer's Specification 


DiMENSIONS.—Span, 28 ft. 84 in.; length, 21 ft. 6 in.; height 
6 ft. 94 in.; wing area, 145.8 sq. ft 


WeiGcuts.—Empty, equipped 881 Ib.; fuel, 25 gal., 180 Ib.; oil 
9 gal., 8 Ib.; useful load, 771 Ib.: max. rear seat load, 242 Ib 
max. gross, 1.683 Ib 


PERFORMANCE (at gross weight).—-Max. speed. 132 m.p.h.: max 
cruise, sea level, 121 m.p.h.: initial climb, 590 ft./min.; service 
ceiling, 13,123 ft.: stalling speed, 56 m.p.h.; range, 560-745 miles 
take-off run, 590 ft.; landing run, 460 ft 


Personal Flying 


LL the leading American manufacturers of light and 
executive aircraft are now represented by dealers in the 

United Kingdom, following the removal of import restrictions 
early last year. Some of the latest agencies are not yet 
operational, pending the arrival of demonstrators, but the 
following list includes all those companies with which firm 
agreements are believed to have been concluded 

Aero Design and Engineering Co. (Commander)—Field 
Aircraft Services, Ltd., 72 Wigmore St., London, W.1. 

Beech Aircraft Corporation—-Short Bros. and Harland, Ltd.. 
Queen's Island, Belfast, N. Ireland. 

Cessna Aircraft Company—Airwork Services, 35 
Piccadilly, London, W.1 

Champion Aircraft Corporation—- Maitland Drewery Aviation, 
Ltd., Biggin Hill Airport, Kent 

Downer Aircraft Industries, Inc. (Bellanca)—Peter Clifford 
and Co., Tresa, Kirtlington, Oxford 

Forney Aircraft Company (Ercoupe)—Thurston Engineer- 
ing Ltd., Stapleford Tawney, Essex 

Grumman Aijrcraft Engineering Corpn. (Gulfstream) 
Atlantic Aviation Export Corpn., 169 Chiltern Court, Baker 
Street, London, N.W.1 

Helio Aircraft Corporation (Courier)—-Autair 75 
Wigraore St., London, W.1 

Mooney Aircraft Inc.—-Travelair Ltd., 115 Oxford St 
London, W.1 

Piper Aircraft Corporation Vigors Aviation Ltd.. Oxford 
Airport, Kidlington, Oxford 


Reviewing its operating year, ending March 31, 1960, the 
Royal New Zealand Aero Club recently announced that 
Government aid for the flying clubs will continue during 1961 
at the rate of 2s. per hour for training hours flown, and one- 
twelfth of the cost of obtaining a licence up to a maximum of 
£10, Pilots will be reimbursed for half the cost of obtaining 
a licence, with a maximum of £60 

This, it is estimated, will produce something in the region of 
£24,000 per annum to help club flying, although there is doubt 
that subsidies will continue on such a scale The previous 
year’s total was about £27,000, for a total of 39,205 hours flown 
by some 33 member clubs with about 105 aircraft. New 
Zealand had 1,300 P.P.L. holders last year, plus a similar 
number of student pilots, and 4,022 flying members in her clubs 

The N.Z. Air Department has expressed concern at the 
number of avoidable accidents—sometimes fatal—attributed to 
a lack of control of pilots on cross-country flights. Procedures 
have been approved to reduce the accident rate, and are being 
put into effect 


Whilst on the subject of accidents, it is pertinent to record 
that during 1959, according to the F.A.A., there were no fewer! 
than 5.000 accidents to general aviation aircraft in the United 
States. The nature of these was unfortunately not specified, 
although the figure of nearly 4,000 pilots and over 3,000 pas- 
sengers killed in general aviation accidents during the past 10 
years was mentioned. 

These colossal figures must, of course, be related to the 
current total of aircraft operating on business, instructional, 
pleasure and other non-scheduled flights in the U.S., amounting 
to about 69,000 at the end of 1959. The overall general aviation 
accident rate during 1959 was therefore 74%, and it would 
be interesting to know what proportion of this involved 
fatalities. Another interesting statistical analysis would be the 
proportions resulting from air collisions, bad weather and othe: 
Causes 


Pressing ahead after its recent reorganization, the Herts 
ind Essex Aero Club is planning a breakfast patrol on Sunday, 
December 4. from 09.15 to 10.00 hrs. with an alternative date 
a week later in the event of unsuitable weather. An extensive 
social programme is also planned, while the recent add.tion to 
the club fleet of a Super Cub and a Caribbean has been 
further augmented by another Cub and a Chipmunk. A bad 
weather flashing beacon has been mounted on the roof of 
control at Stapleford Tawney 


BRITISH QUEEN.—Latest type in the Beechcraft range to be 

received by Short Bros. and Harland, Ltd., as a demonstrator is 

the six/seven-seat Queen Air, seen here over the Beech 
factory at Wichita. 
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This new range of aluminium Mark 5 connectors embodies the main 
features of the well-established Plessey Mark 4 connector plus 
additional characteristics for safe operation between 

55°C and +-155°C! 
Designed specifically to provide thoroughly efficient and reliable service 
at the extended temperatures of modern requirements, the Mark 5 
range has passed successfully Type Approval tests to the conditions 
specified in DEF 5321 (July 1958), maintaining a pressure sealing of 
20 Ib. p.s.i. between —40°C and + 155°C. Where pressure sealing is not 
essential, efficient operation to —55 C is attained. 
This standard of performance has resulted in the Mark 5 Connector 


being adopted by the Ministry of Aviation as the Pattern 104 connector. 


Wiring and Connectors Division 


THE PLESSEY COMPANY LIMITED - Cheney Manor - Swindon - 


Overseas Sales Organisation: PLESSEY INTERNATIONAL LIMITED - ILFORD - ESSEX + ILFORD 3040 
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ie All the latest naval aircraft, including the BUCCANEER 
low-level strike bomber, are started by 
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Flight and Performance Development of the DC-8 


INCE work first began on a jet transport at Santa 
Monica, in 1951, Douglas engineers have been 

involved in a continuing effort to obtain an above 
average compromise between performance, economy, 
structural integrity and handling characteristics The 
performance and economic yardsticks were set, early on, 
by the achievements of the Boeing 707, since the Douglas 
aeroplane which was to be available a year after the 
707 clearly had to be at least comparable in these 
respects 

Structural integrity, requiring that no single failure 
of any component should jeopardize the safety of the 
aeroplane, left littke room for compromise, anyway. so 
it might have been anticipated that handling charac- 
teristics would suffer It was laid down, however, as 
one of the three cardinal “ ground rules * for the design 
that flying qualities should not be sacrificed for perform- 
ance benefits 

In this insistence that the handling characteristics of 
the aeroplane should not be degraded—an_ insistence 
which was in keeping with the Douglas reputation for 
commercial aeroplanes—is to be found, perhaps, the 
reason for most of the development problems which 
have been suffered by the DC-8 These have been 
almost exclusively concerned with the performance of 
the aeroplane, which in some respects was found to be 
below the specification guarantees; the flying qualities, 
on the other hand, are outstanding 

One of the first modifications made to the DC-8 was 
the introduction of leading-edge slots, just inboard of 
each wing-pylon intersection Their purpose can best 
be understood if the design of the DC-8 wing ts con- 


sidered In keeping with the aims outlined above, 
Douglas engineers set out to design a suitable wing 
having only 30° of sweepback compared with the 35 
which in 1951 seemed to be necessary to obtain the 
required performance 

The problem was largely one of obtaining adequate 
maximum-lift capability, and the solution lay in the use 
of three different Douglas-developed aerofoil sections 
along the wing. The outboard panels have sections of 
very high lift capability, offsetting the reduced lift of 
the inboard wing which was necessary to ensure that 
these panels stalled before the outers This basic wing 
had a high drag divergence Mach number, good maxi- 
mum lift capability and stall characteristics similar to 


those of a straight wing The addition of nacelles and 
pylons. however, adversely affected the low-speed 
characteristics of the wing. and extensive studies 


showed that slots would most successfully eliminate the 
loss of maximum lift coefficient attributable to this 
source 

The slots as at first flown were more than twice the 
length of those now standard, which measure 80 in 
outboard and 32 in. inboard, and are located immedi- 
ately inboard of- each pylon They are normally 
completely closed by flush doors in the upper and lower 
surfaces, which open automatically when the flaps are 
deflected 

Flight testing of the DC-8 revealed a_ serious 
discrepancy between wind-tunnel and flight data in the 


field of lateral control The problem here was traced 
to a higher wing dihedral effect than had been shown 
in the wind tunnel—a discrepancy which has not so far 
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INCE work first began on a jet transport at Santa 

Monica, in 1951, Douglas engineers have been 

; } involved in a continuing effort to obtain an above- 

fae. average compromise between performance, economy, 

structura! integrity and handling characteristics. The 

N performance and economic yardsticks were set, early on, 

by the achievements of the Boeing 707, since the Douglas 

aeroplane which was to be available a year after the 

707 clearly had to be at least comparable in these 
4 respects 

Structural integrity, requiring that no single failure 

of any component should jeopardize the safety of the 


ueroplane, left litth room for compromise, anyway, so 
it might have been anticipated that handling charac- 
+ teristics would suffer It was laid down, however, as 
ea one of the three cardinal “ ground rules“ for the design 
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which was in keeping with the Douglas reputation for 
ar commercial aeroplanes—is to be found, perhaps, the 
reason for most of the development problems which 
have been suffered by the DC-8 These have been 
. almost exclusively concerned with the performance of 
the aeroplane, which in some respects was found to be 
below the specification guarantees; the flying qualities, 
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Flight and Performance Development of the DC-8 


sidered In keeping with the aims outlined above 
Douglas engineers set out to design a suitable wing 
having only 30° of sweepback compared with the 35 
which in 1951 seemed to be necessary to obtain the 
required performance. 

The problem was largely one of obtaining adequate 
maximum-lift capability, and the solution lay in the use 
of three different Douglas-developed aerofoil sections 
along the wing. The outboard panels have sections of 
very high lift capability, offsetting the reduced lift of 
the inboard wing which was necessary to ensure that 
these panels stalled before the outers. This basic wing 
had a high drag divergence Mach number, good maxi- 
mum lift capability and stall characteristics similar to 
those of a straight wing The addition of nacelles and 
pylons. however, adversely affected the low-speed 
characteristics of the wing. and extensive studies 
showed that slots would most successfully eliminate the 
loss of maximum lift coefficient attributable to this 
source 

The slots as at first flown were more than twice the 
length of those now standard, which measure 80 in 
outboard and 32 in. inboard, and are located immedi- 
ately inboard of- each pylon. They are normally 
completely closed by flush doors in the upper and lower 
surfaces, which open automatically when the flaps are 
deflected 

Flight testing of the DC-8 revealed serious 
discrepancy between wind-tunnel and flight data in the 
field of lateral control The problem here was traced 
to a higher wing dihedral effect than had been shown 
in the wind tunnel—a discrepancy which has not so far 
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been explained—and since the dihedral 


lateral control had to be provided 


clearly 
could not be altered with production in full swing. more 
This has been done 
by adding a lateral control function to the “ lift-dumpers ’ 


ingle 


in two parts each side 


ailerons are fully powered, with manual back-up through in + 

servo tab, and to improve high-speed control they are 
The two parts are linked by a 
preloaded torque tube in such a way that, as aerodynamic 


or ground spoilers These originally had been provided loads increase with speed, the outer portion ceases to 
solely to spoil the wing lift after touchdown and so Operate * sii 
reduce the ground run; they are now operative in a One of the major deficiencies in DC-8 performance » x 
differential sense when the undercarriage is down and revealed in early flight tests was in maximum range, which “i ; 
when aileron deflections of more than half the full rang was down on guarantees by 8-10 This was attributed 
are required. to the drag rise at the high lift coefficients associated with 
It is interesting to note here that Douglas were able to long-range cruise conditions, which was worse than had 
avoid using spoilers or inboard ailerons as primary been calculated. Consequently, Douglas initiated a 
lateral control means because of the successful develop programme to clean up the aeroplane, eliminating or 
ment of the thicker, less swept-back DC-8 wing. The minimizing all drag-producing items. One result was the 
~ 
Wing rib stringer attachment J 
between tank end ribs. 
ll = 
DC-8 
( 
DETAILS 
redesigned and extended wing tips, to improve the flow been made for 
but the major modification concerns the shape of th only the final 


Horizontal stabilizer. 


1955 

On Jne Douglas took the decision to build 
a jet transport, the DC-8, after more than three 
years of design development. At this time the project 
was for a U.S. domestic aircraft, and the first 
details (announced in August) showed a 
weight of 257,000 Ib., span of 134 ft., length of 
140 ft. 6 in. and use of four JT3C engines. On 
Oct. 13, the first airline order was announced 
from Pan American for 25 aircraft, deliveries to 
begin in December, 1959 To match the Bocing 
707 Intercontinental, Douglas increased the size 
of the DC-8 to a span of 139 ft. 9 in. and length 
to 148 ft. 10 in.: the weight of the domestic model 
increased to 265,000 Ib. and an intercontinental 
model was offered at 287,500 Ib.. with JT4A 
engines 

Before the year ended, other important airline 
orders were announced: on Oct. 25, United Air- 
lines, 30 (later increased to 40) Nov. 7, 1955 
National Airlines, six (later reduced to three); 
Nov. 16. K.L.M.. eight (later increased to 12) 
Dec. 7. Eastern Air Lines, 20 (later reduced to 16) 
Dec. 21, S.A.S., seven; and Dec. 12, Japan Att 
Lines, four (later increased to five). On Dec. 29 
Pan American announced that four of its DC-8s 
would go to Panagra 


gross 


1956 
This year began, as 1955 had ended, with a 
steady flow of orders On Jan. 30. Swissair 


announced its purchase of two (later three) DC-8s 
on Feb. 13, Delta ordered six and in the 
month Panair do Brasil announced it would h« 
taking four (later. two) of the original Pan 
American order 

Further details of the DC-8 range were given in 
February, when the Rolls-Royce Conway was first 
mentioned as an alternative to the JT4A power- 
plant for the intercontinental model, and on May 9 
I.C.A, ordered four (later increased to 11) of 
this version. To handle production of the DC-8 
a new $20,000,000 factory was planned, and work 
on the site at Long Beach began on Apr. 2, with 
actual construction starting in June Metal for 


Same 


leading edge 


benefit from the d 

The shape of the original aerofoils allowed quite high The drag redix 
nose pressures in the high-lift, high-speed conditions, and j 
these accounted for the unwanted drag rise 
of the leading edge shape to reduce the nose pressures had can he 
to be associated with a small (4 
maintain the wing’s maximum lift capability; and the 
slots also had to be modified 
increased, as a result, from 2,771 sq. ft. to 2,868 sq. ft 
Flight tests have been made with a temporary extension 
to the leading edge on a production DC-8, and have 
proved the effectiveness of the modification 
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A DC-8 CHRONOLOGY 


the DC-8 was already being cut at Santa Monica 
where the first spar cap was machined from an 
aluminium extrusion in September 

More orders came at the end of the year—from 
U.A.T. and from T.A.L., the two French independ- 
ent operators. Announced on Nov. 19, the U.A.T. 
order was for three (reduced to two) and the T.A.I 
order for four (now reduced to three). Orders at 
the year end stood at 122 


1957 

Douglas began to take occupancy of 
Beach plant in January, and the first assembly 
work on the No. | aircraft began on Feb. 18 
Formal dedication ceremonies were held at Long 
Beach on May 10: the factory provides 1,143,043 
sq. ft. of floor space, with two main assembly 
buildings each 1,144 ft. long. In the 360-ft.-wide 
final assembly building, the first set of wings and 
fuselage were mated on Oct. 25 

An engineering mock-up was completed at Santa 
Monica, and engineering details of the DC-8 were 
revealed publicly The development programme 
as outlined to THe AEROPLANE at the Douglas plant 
in March, was for nine aeroplanes to be used 
for 1,500 hours of certification flight testing—four 
with JT3C, four with JT4A and one with Conway 
engines The first was to fly in March, 1958, and 
the others by the end of the year Thirty produc- 
tion aeroplanes were to be available for delivery 
by August, 1959, when the first DC-8 would be 
certificated 

Orders during the year were from Olympic Air- 
wavs. for two, on Jly. 15 and reorders from 
r.C.A,. (May 2) and United (Nov, 25) to give a 
year-end total of 133 for 14 airlines 


the Long 


1958 
Four JT3C engines were hung on the first DC-& 
on Mar. 28 and the aircraft was rolled out on 


Apr. 9. Watched by many thousands of Douglas 
employees. A. G. Heimerdinger made the first 
take-off from Long Beach Municipal Airport on 
May 30—a public holiday. The aircraft landed at 
Edwards Air For Base 2 hr. 7 min, later. By 
this time, Dougl had spent some $250 million 
on the DC-8, and had airline orders worth about 
$700 million I first aircraft, N&8008D, was in 


domestic configuration and built as a production 
model but not destined for a specific airline A 
non-standard feature was the fuselage-mounted air 
brake, to be replaced in service by the Douglas 
developed thrust-brake in combination with the 
sound suppressors 
DC-8. a JT4A-powered domestic 
model for Pan American, flew on Nov. 29 (with 
experimental leading-edge slots) after being used 
for most of the year for structural testing, Water- 
tank fatigue testing had proved the structural 
integrity of the fuselage by May. with 120,000 
cycles, and was continued to investigate fail-safe 
characteristics. Two more JT3C-powered domestic 
models flew in December, with the ejector-type 
reverser suppressor fitted for the first time on 
aircraft No. 3 

In June, Douglas announced growth versions of 
the intercontinental DC-& with gross weights up 
to 310,000 Ib. and an extra 1.693 U.S. gallons of 
fuel in the wing and ing root. Advanced versions 
of the JT4A or Conway were linked with these 
versiuns, to which several airlines switched thei 
orders 

By the end of 
idded three more 


he second 


December. 1958, Douglas had 
tirlines to their customers 
Alitalia ordered four (now eight) DC-8s on Mar. 6. 
Iberia ordered tw (now three) in May and 
Northwest ordered five on Dec. 30 Trans 
Caribbean Airways ordered one DC-8 on Jan, 13 
but this order w later cancelled. to leave the 


total at 142 


1959 


Aircraft added to the test programme included 


the first intercontinental wiih JT4A flown on 
Feb. 21 and the first with Conways, flown on 
Jly. 23, 

Douglas DC-8 No. & a JT3C domestic, was 


handed over to United Airlines on Jne. 3 for crew 
familiarization, and on Aug. 41 the F.A.A,. granted 
this initial version its approved type certificate 
Up to this time, 2.884 flight hours had been accu 
mulated and a wide range of problems investigated 
Dynamic tests required 100 hours spread over § 
months and covered the whole range of speeds 
from 250 to 4430 knots LA.S. low down and Mach 
0.70 to Mach 0.95 high up. For these trials, a 
100,000 Ib, drag parachute was installed at the 
rear of the aircraft 

Production-line modificatior included leading 
edge slots to improve the low-speed lift character 
istics of the wing to meet the revised requirements 
of SR442a and b, and a change of wing-tip profile 
(increasing the span to 142 ft. § in.) to minimize 
drag. 

These mods. were introduced at the 
tion aircraft and applied retrospectively by kits 


Evaluation of their effect delayed rtification of 
other versions of the DC-8 until 1960, but service 
was started meanwhile by United d Delta. simul 
taneously on Sept. 18. In October, Douglas began a 
further investigation aimed at increasing speed b 
reducing drag, using the JT4A-powered No. 7 
aircraft to test various improvements Thesx 


led to the adoption in 1960 of a new leading edge 
giving important advantages in handling and per 
formance. 

An order was announced in Apri! from Philippine 


Air Lines for two aircraft. and in May K.L.M 
announced it was negotiating to buy four extra 
DC -8s with turbofan engin the first news of such 
a DC-8 variant. In October, Iberia confirmed an 
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wmance Development of the DC-8 


sidered In keeping with the aims outlined above 
Douglas engineers set out to design a suitable wing 
ving only %° of sweepback compared with the 35 
whic n 1951 seemed to be necessary to obtain the 
required performance 
The problem was largely one of obtaining adequate 
iximum-lift capability, and the solution lay in the use 
of three different Douglas-developed acrofoil sections 
long the wing The outboard panels have sections of 
hieh lift capability, offsetting the reduced lift ol 
he inboard wing which was necessary to ensure that 


hese panels stalled before the outers This basic wing 
had a bigh drag divergence Mach number, good maxi 

lift capability and stall characteristics similar to 
hose of a straight wing The addition of nacelles and 
pvlons however idversely affected the low-speed 
h teristics of the wing, and = extensive studies 


howed that slots would most successfully eliminate the 
f maximum lift coefficient attributable to this 


The slots as at first own were more than twice the 
ke of those now standard, which measure 80 In 
rd d 32 inboard, and are located immedi- 
ely soard of: each pylon They are normally 
npletely closed by flush doors in the upper and lower 
face vhich open automatically when the flaps are 
flecte 
testing f the revealed a. serious 
diserey y betwee wind-tunnel and flight data in the 
field cont The problem here was traced 
kK higher wine dihedral effect than had been shown 


n the wind tunnel—a discrepancy which has not so far 


been explained—and since the dihedral angle clearly 
could not be altered with production in full swing, more 
lateral control had to be provided. This has been done 
by adding a lateral control function to the “ lift-dumpers ” 
or ground spoilers. These originally had been provided 
solely to spoil the wing lift after touchdown and so 
reduce the ground run; they are now Operative in a 
differential sense when the undercarriage is down and 
when aileron deflections of more than half the full range 
are required. 

It is interesting to note here that Douglas were able to 
avoid using spoilers or inboard ailerons as a primary 
lateral control means because of the successful develop- 
ment of the thicker, less swept-back DC-8 wing. The 


Wing rib stringer attachment 
between tank end ribs. 


Horizontal stabilizer. 


ailerons are fully powered, with manual ba 
a servo tab, and to improve high-speed cc 
in two parts each side. The two parts a 
preloaded torque tube in such a way that, a 
loads increase with speed, the outer por 
operate. 

One of the major deficiencies in DC-! 
revealed in early flight tests was in maximur 
was down on guarantees by 8-10 This 
to the drag rise at the high lift coefficients ; 
long-range cruise conditions, which was w 
been calculated. Consequently, Dougla 
programme to clean up the aeroplane. 
minimizing all drag-producing items. One 


1955 

On Jne. 7, Douglas took the decision to build 
a jet transport, the DC-8, after more than three 
years of design development. At this time the project 
was for a U.S. domestic aircraft, and the first 


details (announced in August) showed a gross the DC-8 was already being cut at Santa Monica, A 
weight of 257,000 Ib., span of 134 ft., length of where first spar cap was machined from an en 
140 ft. 6 in. and use of four JT3C engines. On aluminium extrusion in September ta 
Oct. 13, the first airline order was announced: ore orders came at the end of the year—from M 
from Pan American for 25 aircraft, deliveries to U.A.T. and from T.A.1., the two French independ- Ei 
begin in December, 1959. To match the Boeing ent operators. Announced on Nov. 19. the U.A.T th 
707 Intercontinental, Douglas increased the size order was for three (reduced to two) and the T.A.l or 
of the DC-8 to a span of 139 ft. 9 in. and length order for four (now reduced to three), Orders at €7 
to 148 ft. 10 in.; the weight of the domestic model the year end stood at 122 de 
increased to 265,000 Ib. and an intercontinental m 
model was offered at 287,500 Ib., with JT4A 1957 nc 
engines. Douglas began to take occupancy of the Long br 
Before the year ended, other important airline Beach plant in January, and the first assembly de 
orders were announced: on Oct. 25, United Air- work the No. 1 aircraft began on Feb. 18 ec 
lines, 30 (later increased to 40): Nov. 7, 1955, Formal dedication ceremonies were held at Long 
National Airlines, six (later reduced to three); Beach on May 10; the factory provides 1,143,043 an 
Nov. 16, K.L.M., eight (later increased to 12): sq. ft. of floor space, with two main assembly “ 
Dec. 7, Eastern Air Lines, 20 (later reduced to 16): buildings each 1,144 ft. long. In the 360-ft.-wide fa 
Dec. 21, S.A.S., seven; and Dec. 12, Japan Air final assembly building, the first set of wings and : 
Lines. four (later increased to five). On Dec. 29, fuselage were mated on Oct. 25 a 
Pan American announced that four of its DC-8s An engineering mock-up was completed at Santa e 
would go to Panagra Monica, and engineering details of the DC-8 were i 
revealed publicly. The development programme, we 
1956 as outlined to THE AEROPLANE at the Douglas plant o 
This year began, as 1955 had ended, with a in March, was for nine aeroplanes to be used ai 
steady flow of orders. On Jan. 30, Swissair for 1,500 hours of certification flight testing—four 
announced its purchase of two (later three) DC-8s ; with JT3C. four with JT4A and one with Conway th 
on Feb. 13, Delta ordered six and in the same engines. The first was to fly in March, 1958, and to 
month Panair do Brasil announced it would be the others by the end of the year. Thirty produc- fu 
taking four (later, two) of the original Pan tion aeroplanes were to be available for delivery of 
American order. by August, 1959, when the first DC-8 would be ve 
Further details of the DC-8 range were given in certificated. or 
February. when the Rolls-Rovee Conway was first Orders during the year were from Olympic Air- 
mentioned as an alternative to the JT4A_ power- ways, two. on Jly IS ind reorders from Py 
plant for the intercontinental model, and on May 9. T.C.A. (May 2) and United (Nov. 25) to give a Al 
T.C.A, ordered four (later increased to 11) of year-end total of 133 for 14 airlines Ik 
this version. To handle production of the DC-8. N 
a new $20,000,000 factory was planned, and work 1958 C. 
on the site at Long Beach began on Apr. 2, with Four JT3C engines were hung on the first DC-8 ht 
actual construction starting in June. Metal for on Mar. 28 and the aircraft was rolleg out on to 
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manual back-up through 
h-speed control they are 
© parts are linked by a 
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efficients associated with 
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Douglas initiated a 
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‘ms. One result was the 
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A DOUGLAS DC-8 DATA 
| 
so 
Dimensions (al! models): Span, 142 ft. 5in.; length, 150 fe 
Seu height a fe sweep- 
s * back, 30 deg ; gross wing area 
2,868 sq. fc 
Powerplant 
Series 10: 13,500 Ib.s.c. P. & W. JT3C-6 
| Series 20: 15,800 Ib.s.c. P. & W. JT4A-3 
L' Series 30: 15,800 Ib.s.c. P. & W. JT4A-3 or 
16,800 Ib.s.c. P. & W. JT4A-9 or 
~ 
= 17,500 Ib.s.c. P. & W. JT4A-12 
Series 40: 17,800 Ib.s.t. Conway R.Co.12 Mk. 529 or 
ST] 18,500 Ib.s.t. Conway R.Co.15B Mk. 512 
/ Series 50: 18,000 Ib.s.t. P. & W.JT3D-3 
“ eg Series 10: Design gross, 273,000 Ib 
Series 20: Design gross, 276,000 Ib 
y | Series 30: Design gross, 310,000 Ib 
\)/ Series 40: Design gross, 310,000 Ib 
| / —_ Series 50: Design gross, 310,000 Ib 
SS 
| 
redesigned and extended wing tips, to improve the flow. been made for its introduction on the 148th aircraft, so 
but the major modification concerns the shape of the only the final six of the DC-8s at present on order will 
leading edge benefit from the development 
The shape of the original aerofoils allowed quite high The drag reductions obtained with this leading edge 
nose pressures in the high-lift, high-speed conditions, and provide an 8", improvement in specific range and 24 
these accounted for the unwanted drag rise. Redesign reduction in operating costs. The cruising Mach number 
of the leading edge shape to reduce the nose pressures had can be increased by 0.02, without increasing fuel con- 
to be associated with a small (4%) increase in chord to sumption, to reduce block times by 2 For very long 
maintain the wing’s maximum lift capability; and the ranges. where payload has been limited, the allowable 
slots also had to be modified. The wing area has been payload can now be increased by 7,000 Ib. Two flight 
increased, as a result, from 2,771 sq. ft. to 2.868 sq. ft characteristics—the buffet boundary and the transonic 
Flight tests have been made with a temporary extension tuck -have also been improved by this modification 
to the leading edge on a production DC-8. and have which, Douglas claim, makes the DC-8 the fastest inter- 
proved the effectiveness of the modification. Plans have continental jet transport in service today. 
order for three DC-8s with turbofans, and 


A DC-8 CHRONOLOGY 


Ica, Apr. 9. Watched by many thousands of Douglas 1959 
an employees. A, G. Heimerdinger made the first Aircraft added to the test programme included 
ie take-off from Long Beach Municipal Airport on the first intercontinental with JT4As,. flown on 
May 30—a public holiday. The aircraft landed at Feb. 21 and the first with Conways, flown on 
nd- Edwards Air Force Base 2 hr. 7 min, later. By ily, 2 
#4 Douglas DC-8 No. 8. a JT3C domestic, was 
— on the -8. and had airline orders worth abou handed over to United Airlines on Jne. 3 for crew 
$700 million The first aircraft, N8008D, was in familiarization, and on Aug. 31 the F.A.A. granted 
domestic configuration and built as a production this initial version its approved type certificate 
model but not destined for a specific airline. A Up to this time, 2.884 flight hours had been accu- 
non-standard feature was the fuselage-mounted air mulated and a wide range of problems investigated 
ong brake, to be replaced in service by the Douglas Dynamic tests required 100 hours spread over 5 
7 developed thrust-brake in combination with the months and covered the whole range of speeds 
: sound suppressors, from 250 to 430 knots L.A.S. low down and Mach 
nat The second DC-8. a JT4A-powered domestic 0.70 to Mach 0.95 high up. For these trials. a 
bly model for Pan American, flew on Nov. 29 (with 100,000 Ib. drag parachute was installed at the 
ide experimental leading-cdge slots) after being used rear of the aircraft 
few for most of the vear for structural testing. Water- Production-line modifications included leading- 
tank fatigue testing had proved the structural edge slots to improve the low-speed lift character- 
on integrity of the fuselage by May. with 120.000 istics of the wing to meet the revised requirements 
aid cycles, and was continued to investigate fail-safe of SR442a and b, and a change of wing-tip profile 
+ characteristics. Two more JT3C-powered domestic (increasing the span to 142 ft. 5 in.) to minimize 
sae models flew in December, with the ejector-type drag 
ant reverser suppressor fitted for tne first time on These mods. were introduced at the 30th produc- 
sed aircraft No, 3 tion aircraft and applied retrospectively by kits 
ous In June, Douglas announced growth versions of Evaluation of their effect delayed certification of 
where the intercontinental DC-8 with gross weights up other versions of the DC-8 until 1960, but servic: 
ind to 310,000 Ib. and an extra 1.693 U-S. gallons of was started meanwhile by United and Delta. simul- 
juc fuel in the wing and wing root. Advanced versions taneously on Sept. 18. In October. Douglas began a 
ery of the JT4A or Conway were linked with these further investigation aimed at increasing speed by 
be versions. to which several airlines switched their reducing drag, using the JT4A-powered No. 7 
orders. aircraft to test various improvements These 
\ir- By the end of December, 1958. Douglas had led to the adoption in 1960 of a new leading edge 
om added three more airlines to their customers giving important advantages in handling and per 
ce a Alitalia ordered four (now eight) DC-&8s on Mar. 6. formance 
Iberia ordered two (now three) in May and An order was announced in April from Philippine 
Northwest ordered five on Dec 30 Trans Air Lines for two aircraft. and in May K.L.M 
Caribbean Airways ordered one DC-8 on Jan, 13 mnounced it was negotiating to buy four extra 
C-8 but this order was later cancelled. to leave the DC-&8s with turbofan engines—the first news of such 
on total at 14? a DC-8 variant In October, Iberia confirmed an 


Canadian Pacific ordered four with Conways. 

At the end of the year, Douglas adopted Series 
numbers to identify DC-8 variants as follows: Series 
10, domestic, JT3C; Series 20, domestic, JT4A; 
Series 30, intercontinental, JT4A Series 40, 
intercontinental, R.-R. Conway; Series 50, inter- 
continental, JT3D turbofan. Orders stood at a 
total of 153, of which 18 had been delivered. 


1960 

F.A.A. certificates were issued for the Series 20 
on Jan. 19, the Series 30 on Feb. 4 and the Series 40 
on Mar. 23. Associated with the slotted wing were 
increased take-off weights of 273,000 Ib. for 
Series 10 and 276,000 Ib. for Series 20. The 
Series 30 and 40 were certificated at 310,000 Ib., 
but aircraft without the additional fuel operate at 
400,000 Ib 

Deliveries of the domestic Series 20 to Eastern, 
United and National began in January, and the first 
intercontinental Series 30 went to Pan American in 
February, with T.C.A. receiving the first Series 40 
(ahead of certification) the same month. By the 
end of May, two years after the first flight, Douglas 
had flown 3,200 test and development hours and 
12 airlines had flown 46,000 hours in service. The 
Douglas investment in the DC-8 exceeded $253 
million, and employment on the aircraft stood at 
27.500 

The first international DC-8 service was flown on 
Mar. 14, by United, across the Pacific, followed 
by transatlantic service by K.L.M. and Pan Ameri- 
can in April, by Swissair and §.A.S. in May and 
by T.C.A. and Alitalia in June. The French 
carrier U.A.T. started its DC-8 services in July, and 
T.A.1. in September. S.A.S. flew an inaugural polar 
service by DC-& in June and inaugurated regular 
service on this route in October. Japan Air Lines 
took delivery in July and started trans-Pacific 
services in August 

Early in September. Aeronaves de Mexico 
ordered one DC-8. obtaining delivery in October 
by arrangement with Eastern Air Lines, The first 
DC-8 Series 50 was being prepared for its first 
flight in December. 
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THE D 


Four 


FUSELAGE NOSE SECTION 


Weather radar and glide slope antenne 
Air-conditioning bey 

Cabin turbo-compressors (our) 

Turbine aceess doors 


Forward pressure bulkhead 


Heat exchanger 

Turbo exhaust 

To refrigerator installation (port side nosewhe 
well 

Heat exchanger exhaust gatc 

Main cahin air duct 

Navigation radar antenna 

Captain's position 

First officer's position 

Flight engineer's station 

Navigator's station 

Navigator's table and instrument panc! 


Supernumerary scat 
Portable oxygen cylinder 
Oxyecn mask container 
Coxyeen cylinder — pressure 
Flight contro! and stabilization 
racks 
Flight 


regulator and gauge 
computer—rad 


control compartment air -condfiioning 


io 


LOUNGE AND FIRST-CLASS AREA 


Forward plug-type entry door (72 in 
42. Ejight-seat lounge 
43 Forward galicy 
4 


Starboard forward g@iicy service door 


45. Clothes closet 
46 Toilet 
47. Toilet waste tank 


4s. Refrigeration exhaust 

49. Forward cargo compartment 
band antenna 

“| vur blade antenna 


x 34 


(64 


in 


in 


) 


Conway 


Turbojets 


Aulo-piot controller 

Electrical power centre (electronic 
breakers fuse pane! and emergency 
breakers) 

Engineer's console 

Fabricated windshield 

Windshield rain removal hot-air line 
Pitot tube to first officer's panel 
Crew's clothes closet 

Flight compartment door 
Control cables to rudder 
actuator 


system circuit 
radio circuit 


servo and tailplane 


NOSE UNDERCARRIAGE 
Forward preclosing doors 


Forward door actuator rod 
Steering cylinders 74.5” e:ther side of centre when 


controlled by stecring whee 10° «either side by 
rudder pedais 

Torque links 

Aft doors 


Att door link. 
Retraction cylinder 
Upper drag link 
Lower drag link 


S2. loop antenna 
S3. Aft cabin blower 
54. Diffuser 

55. Landing light 


56. Marker beacon antenna 

$7 Wing liaghr 

S8. Four-abreast de-luxe seating (22-in. aisie—40 
seats) 

Oxygen 

60. Light luggage rack 

61 Emergency oxygen cylinder-—-pressure regulator 


and gauge 
62. Emergency” exit doors 38 in. x 20 in 
side) 


(two either 


Air-distribution duct 
Main whee! well 
Main keel member 
Seat track 

Floor panel 


section reinforcing strap 


Continuous wing skin 
Main floor beams 


Main fuselage-to-wing joint 
Doubler 

Rolled or extruded 
Titanium tear-stop doublers 
frames 


Top hat sectioned stringers 
Aft cargo compartment 
33 in) 

Aft cargo compartment 
Diffuser under-floor airflow 
VHF blade antenna 
Identification antenna 

Six abreast tourist seating ( 
Radiant heating panels 
Inner skin 

Anti-collision light 
Starboard rear galicy serv 
37 in) 


Aft galley 

Dished-type stringers aft 
Cabin air pressure relief v 
Rear plug type entry d 


Attendant’s seats 
(three) 


Toilets 


transverse frames 
round windows 


yading door (44 


16-in. aisic 


mpartment area 


ar 
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JET TRANSPORT 


Press Limit 


Tailplane. 2 up and 10° dow 
Flevator damper 


flare 
skin 


anding 


Integrally stiffened 


STARBOARD WING, 
Ground spoilers, 60° up n 
ind and flight sp 


Fuc! boost and tra 

} main tank, 2.945 
No. 2 alternate tank, 1.446 
Reservoir feed pump 
Transfer pump 
No 2 main tank, 2,514 
Refuelling adaptors 


PORT WING 
Auxiliary billet tank, 1.48 

Centre section wing auxiliary tank. 4.0% S z# 
fu carried +100 


ames 


lows and 
(44 in x 
92 Clothes closet 
43 Aft pressure bulkhead 
TAIL UNI 
94. Elevator contro! cables Flap vane, honeycomt 
7R seats) a5 Rudder servo cables 142 Auxiliary spar rao 
6 Aft galley and toilet water supply tank (20 U.S 143. “Y¥" section stringer tt top tf 1m) 
gals. cach) 180 segments by milled clit 
47. Integr@#l three-spar fin 144. Formed shest ribs 
54 x +8 Fin to rear fuselage attachment points 148 Fuel shut va 
"9 Rear fuselage sloping 146 Fu sclector va 
00. Channel sectioned strir 106. Rudder tab. 21.5° movement cither way 112. VHF antenna 147. End tank ribs a4 
rea on'y 101 HF antenna coupler unit 107 Fully powered rudder 32.5° movement either way 113 vor antenna 148 Inboard-t uthoard flap attachn , ting 
102 Horizen stabilizer actuator 108 Doubler 114. Bonded inner skin 149. Flap drive linkawe 
in io Reinforcing plate 109. Giass-fibre diciectric isolation band 15 De-icing line 150 Inboard flap ae 
104 Rudder power actuator 110 Rudder damper 116 Tailpiane actuating point and irreversible screw 181 Fiap actuating cylinder s 


Rudder tab linkag 11 Glass-fibre trailing jacks 142 False spar ax 
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ARRIAGE 


pressure 


regulator 
tw ther 


Air-distribution du 
Main whee! well 
Main kee! member 
Seat track 
Floor pane 

I secuon re 
Continuous wing skin 
Main floor beams 
Main fuselage-to-wing 
Doubler 
Rolied extruded “ 
Titanit 


Top hat sect 


nforcing strap 


joint 


Z* transverse 
im tear-stop doublers round windows and 


med stringers 
loading door 


Alt care compartment 

ni 

Aft cargo compartment 
Diffuse inder-floor airflow 


vuF blade antenna 


panel 


hr 
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Identification antenna 
Six abreast tourist 
Radiant heating 
Inner skin 

Anti-ce on lig 
Starboard rear 

37 in) 

Aft gailey 


Dished-type strin 


Cabin 


Rear 


Attend 
To crs 
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air pressure re 


plug type 
seats 
three) 


entry 


service 


seating (16-in. aisic 


door 


frames 


(44in. 

78 seats) 

(64 in x 


aft compartment arca 


lief valve 
door (72 


in 
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Clothes closet 
Aft pressure bulkhead 


Elevator 
Rudder 


Aft galley and toilet water supply tank (20 1 


TAIL UNIT 


contro! cables 
servo cables 


gals. each) 
three-spar fin 


Integral 


Fin to rear fuselage attachment points 


Rear fuselage sioping frames 


Channe! 


sec 


HF antenna 
Horizenta 
Reinforcing plate 

power actuator 


Rudder 
Rudder 


tab 


tioned stringers 
coupler unit 
Stabilizer actuator 
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Rudder tab 


Fully powered rudder 


Doubler 
Giass-fibre 


21.5° movement either way 112 
32.5° movement cithcr way 113 

114 

dielectric isolation band 115 
116 


Rudder damper 


Glass-fibre 


trailing edgc 
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Temple Press Limited (1960) 


Exhaust gate actuator and 
154 Hinge fitting spoiler driv 


Push rod 


linkage 


156 Spoiler with honeycomb core 
up and 26 Jown xting hant container 

Ss t ni spar heet webbed with riveted vertical 
and 2¢ dow stiffeners and forged spar caps 


61 i8.7S° up and down movement 
162 n. 18.75° up and down movement 
STARBOARD WING hydraulically powered with manual 
6, G 1 and fl SP 164 mechanism 
27. Exhaust g nent with fla 
lownward pos 166 
dutboard fla jown movem tab: 24.25° up and 14.25" down 
(hydrau ally 168 is 
169 and stand pipe 
ank | U.S. ga 170 nz 
pumy 171 
ank 2.945 U.S. ga 172 
tank 845 U.S. ga ‘ 
ENGINE POD AND PYLON 
US. ga 173 Thrust reverser 
174. Silencer 
175 ngin 
PORT WING 176 litaniu n skin 
t tank, 1.380 US. ga 17 Fat ated ff n and pod (by Ryan Acronautical) 
away jet 
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143 sect t t 181 Flow metering ventur 
gment yon 1 i 182. Pneumatics heat exchanger 
144. Formed tr 183. Pylon main attachment fittings 
145 Fuel shut-off 
146. Fu ctor ¥ MAIN UNDERCARRIAGE 
112. VHF antenna 47. End tank rib 184. Main undercarriage-castored rear wheels give a 
113, VOR antenna 148 Inboard-t 1 flap attachment fitting turning radius of 9} ft 
114. Bonded inner skin 149 Flap dr k § jack 
115 De-icing line 150 Int rd flay 86 rcarnage pivot fitting 
116. Tailplane actuating point and 1S] Flap actuatir nd Is nder 
jacks ? Fals spar RK nk 


112 
/ 
114 PRS 109 
TEX ¢ SS} 108 
/ 
Ay 0 SS 
97 : 
f =, Too 
AA ! Ta plane up ind 10° down movement 
7 A 120 Elevator geared tab kare 
ZZ 121 Elevator geared tat 4.7 
4 79 
\ 141 Flap vane hc neycomb re 
4 


(threc) 10). Rudder tab linkage Glass-fibre trailing 


Temple Press Limited (1960) 


Exhaust gate actuator and linkage 


117 Tailplane: 2 up and 10° down movement 
Hinge fitting spoiler drive 


118. Elevator damper 
119 Elevator. 27° up and 16.4° down movement Push rod 

120. Elevator geared tab linkage Spoiler with honeycomb core 

121. Elevator geared tab, 4.75° up and 26.75° down Fire extinguishant container 

movement Front spar, sheet webbed with riveted vertica 

Elevator control tab 8.5 and 26.5 down stiffeners and forged spar caps 

movement Centre spar (as above) 

Emergency landing flares Rear spar (as above) 

Integrally stiffened skin Inboard aileron, 18.75° up and down movement 
Outboard aileron, 18.75" up and down movement 
STARBOARD WING (both ailerons hydraulically powered with manua 

standby) 
Ground spoilers, 60° up movement Trim tab 
Ground and flight spoilers Trim tab drive mechanism 
Exhaust gate 4 up moveme Aileron dampers 
pos tion Torsion linkage 
utboard flap, S2° down movement ’. Aileron control tab; 24.25 up and 14.25 dowr 
Doug as siot (shown c'osed) movement 
Slot nkage in) Open positior 8. Inspection panels 
operated) : Fuel vent box and stand pipe 
No alternate tank, 1.415 U.S Leading edge venting 
Fue! boost and gy pump De-icing run 
1 main tank, 2.945 S. ga 
No, 2 alternate tank, 1.845 Fach system ren 
Reservoir feed pump 
Transfer pump ENGINE POD AND PYLON 
No. 2 main tank, 2,515 U.S. gal Thrust reverser 
Refucliing adaptors Silencer 
R.R. Conway engine 
PORT WING Titanium apron skin 
Auxiliary billet tank, 1.380 US. ga Fabricated pylon and pod (by Ryan Aeronautical) 


Centre section wing auxiliary tank, 4.080 tS. ga 178 Blow-away jet 
Oil cooler 


(total fuel carried, 23,100 U.S. gal) 


is 


/ 


Flap vane; honeycomb core 
Auxiliary spar 
section stringers attach 


Oil cooler exhaust 
Flow metering venturi 
segments by milled clips Pneumatics heat exchanger 
Formed sheet ribs Pylon main attachment fittings 
End tank ribs Main undercarriage-castored rear wheels give 
Inboard-to-outboard flap attachment fittings turning radius of 9] ft 
Flap drive linkage Retraction jack 
Inboard flap Main undercarriage pivot fitting 
and irreversible screw Flap actuating cylinder J Bungce cylinder 
False spar Sde brace, link 
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NOVEMBER 25, 


Towards a 


1960 719 


Recoverable 
Space Booster 


NE of the big problems confronting the 

operators of satellites for commercial and 
military purposes concerns the high cost 
involved in launching these vehicles with non- 
recoverable boosters. There are, in addition, 
the difficulties and expense involved in estab- 
lishing new fixed launching bases to achieve 
different types of orbit which, in the case of the 
24-hour communications satellite, must be equatorial, and for 
most military operations, polar or at some intermediate angle 
to the equator. This problem will grow in severity over the 
years aS more demands are placed on the use of satellite 
systems and it will be necessary to develop a type of booster 
which can be recovered and re-used many times 


missile 


Delta-winged Boosters 

Although there are plans to salvage the 1.5 million Ib. s.t 
Saturn booster by means of parachutes and a _ retro-rocket 
system to lessen the rate of descent prior to water impact, this 
is not regarded as a practical method of recovery for routine 
operations. Attention is now turning to the use of winged 
boosters which return to base and land as conventional! aircraft 

An early start in this direction was made under the direction 
of Mr. Darrell C. Romick of the Goodyear Aircraft Corpora- 
tion. Some years ago at I.A.F. conferences, he put forward 
a scheme in which the various rocket stages were provided with 
delta-wings and after serving as boosters were able to land with 
the assistance of turbojet engines 

Problems of achieving a successful boost system of this kind 
are too obvious for reiteration here--and indeed were not 
dismissed lightly by Romick himself. But it is interesting to 
note that at least an initial step in this direction is being taken 
by the U.S.A.F. in recent studies concerning the B-70 supersonic 
bomber. 

The information is contained in a report* of a Senate sub- 
committee This states that the large volume and payload 


This proposal by Mr. D 
C. Romick of Goodyear 
Aircraft Corporation 
was evolved during a 
five year study beginning 
in 1954 It involved 
using aircraft-type 
rocket boosters all 
stages of which would 

be recoverable. 


An artist's impression showing the U.S.A.F. B-70 Valkyrie launching a guided 
In the guise of a B-70 RBSS (recoverable booster space system), it may 
also be developed for launching artificial satellites and space probes. 


weight which could be carried by a B-70 RBSS (recoverable 
booster space system) make it possible to consider this aircraft 
as a first-stage booster for a wide variety of payload types and 
missions now being planned, and offers considerable flexibility 
for adaptation to future programmes 

According to the report, the B-70 RBSS would have the 
ability to launch payloads of up to 15,000 Ib. at altitudes in 
the region of 70,000 ft. and at a speed of Mach 3 
(approximately 2,000 m.p.h.). Thus, it might accomplish the 
first stage launching of such orbital vehicles as Samos and 
Midas, inspection satellites and anti-satellite missiles. It might 


SAYLOAD J 
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B-70 RBSS 

@ ORBITAL PAYLOADS TO 15000 LB 
| @ PAYLOAD MISSION FLEXIBILITY 

im @LOW INITIAL COST ($ 141.6 MILLION) 


BILLION SAVINGS IN 
BOOSTER PROGRAM 


OPERATIONAL FLEXIBILITY 


Diagram summarizing the operational potential of the 
B-70 RBSS from the Senate sub-committee report. 


also be used for launching “hypersonic boost-glide and/or 
orbital strategic systems like Dyna-Soar, shuttle vehicles, and 
a wide variety of research satellites.” 

The fact that the design gross weight of the B-70 (about 
550,000 Ib.) would be maintained in the B-70 RBSS variant 
would ensure that the aircraft could use existing bases. This 
would permit satellites to be launched into any desired orbit 
without requiring bases outside the continental United States. It 
is estimated that equatorial launches up to a maximum payload 
capability could be accomplished with one air-to-air refuelling 
operation. 

In view of the fact that the B-70 RBSS would spend a much 
lower proportion of its time at Mach 3 per mission than the 
B-70 bomber, its operational life would be greater than that of 


the standard aircraft. If the average time per flight were 
approximately two hours, it is estimated that over 2,500 
missions could be flown by the RBSS, including training, 


exercises, and operational missions. 


Growing Satellite Tonnage 

In estimates made of the probable growth of space-launching 
operations in the period 1965-80, based on probable budgetary 
allocations to place nearly 15,000 tons of payload into a 300- 
mile equivalent orbit, approximately 50% of this tonnage 
representing over 1,300 launchings—will be in the 5,000- to 
15,000-lb. payload range. This would amount to a potential 
net saving of about 66 in hardware alone, the report 
concludes. In terms of hard cash, it could mean a saving of 
about $2.630,000.000 in the 15-year period under review, or an 
average of $2 million per launch. 

A full description of the B-70 weapon system appeared in our 
issue of Nov. 4, 1960, pp. 613-616.—K.W.G. 
*“ The B-70 Program 
Sub-committee of the Senate 


Report of the Preparedness Investigating 


Committee on Armed Services 
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Space-technology 


A Stimulating Lecture Outlining a Possible Space-booster 
Programme for British Industry 


SPACE-BOOSTER programme based on the continuing 

development of the de Havilland Blue Streak was outlined 
by Mr. E. G. D. Andrews, chief designer (rockets), Bristol 
Siddeley Engines, Ltd., on Nov. 19; he was speaking in London 
before a meeting of the British Interplanetary Society on the 
subject of “ British Participation in Space Research.” 

That Britain ultimately would undertake the launching of 
satellites, the speaker believed, was hardly in doubt. What 
made the present situation critical for the next few years was 
the impending dispersal of the technical team responsible for 
Blue Streak With no other major ballistic missile being 
developed in this country, there was no provision for continued 
training of the large number of specialists required, and the 
formation of a technical team in an advanced discipline was 
a long and expensive operation. 

As a responsible society, the B.ILS. must ensure that the 
nation gets the best return from its investment. This requires 
that we look considerably further ahead than the next five or 
10 years 

From the vehicle standpoint, although comparatively inaccurate 
orbits (as may be obtained with the NASA Scout) were interesting 
at present. this would not always be the case. The big difference 
between the proposed Blue Streak satellite launcher and many 
American launchers was that the top stage of the first would be 
propelled right up to the point where it enters orbit, and thus be 
under control the whole time as opposed to an unguided top stage. 

In Blue Streak, Mr. Andrews continued, there were two identical 
Rolls-Royce RZ2 engines of 135,000 Ib.s.t., each having its own 
turbo-pump unit and combustion chamber. The combustion 
chamber is mounted on a pivot at its forward end and rocked by 
jacks to provide control of the thrust axis for steering the vehicle ; 
this feature meant that any plural number of these engines could 
be used without modification for future vehicles. Propulsion is by 
LO. ‘kerosene 

The other available engine is the Bristol Siddeley Gamma Mk, 201 
which has four pivoted combustion chambers, providing a maximum 
sea-level static thrust of 16,000 Ib., rising in vacuo to just under 
19.000 Ib, This HTP/kerosene engine has so far launched success- 
fully all eight of the RAE/Saunders-Roe Black Knight re-entry 
research vehicles, 

Although, for the sake of cost and expediency. a modification of 
Black Knight had been assumed as the second stage in the R.A.E. 
studies, Mr. Andrews stressed the importance of looking towards 
high-energy propellents, particularly LO,/LH,, in a_ developing 
programme. Use of liquid hydrogen results in the release of nearly 
50%, more energy than use of kerosene, and the specific impulse 
is just over 20% higher 

He then outlined his idea of a useful development programme 


for the Blue Streak system. 

First would be the vehicle already outlined by Mr. E. C. 
Cornford of the R.A.E. (Ref. 1) consisting of Blue Streak, a 
modified Black Knight, and a vernier-thrust top stage. This should 
be capable of placing a payload of 1.800 Ib, in a precise orbit at 
an altitude of 300 miles. Alternatively, it could place a payload 


The Rolls-Royce 

rocket engine of 

135,000 Ib.s.t., two of 

which are installed in 

the de Havilland Blue 
Streak. 


of up to 200 Ib. in a highly eccentric orbit with an apogee of 
100,000 miles, or it could launch a payload of nearly 50 Ib. to 
escape velocity. 

The second phase would involve the replacement of the vernier 
top stage by a new stage employing LO,/LH,,. This would make 
little difference to the close Earth-orbit, the payload rising to just 
over one ton. For the orbit with a 100.000-mile apogee, however, 
the orbital weight would be more than doubled ; that is, the payload 
would be multiplied by a factor of three or four. Escape velocity 
could be given to a payload of about 250 Ib. 

Mr. Andrews pointed out there would now be two vehicles 
capable of launching satellites, for the new LO,/LH, if placed 
on top of a modified Black Knight could itself carry about 100 Ib. 
into a 300-mile orbit, 

The really exciting possibility, however, would be introduced in 
the third phase. This involved the replacement of the Black Knight 
stage in the Blue Streak launcher by a LO,/LH, second stage. 
With a suitable top stage, the payload in the 300-mile orbit would 
be about three tons, sufficient to begin experiments in manned re- 
entry. The payload in the 100,000 apogee orbit would be raised to 
about } ton, and escape velocity could be given to a payload of 
several hundred pounds. If the payload were provided with the 
original third-stage HTP/kerosene propulsion unit, soft landing of 
perhaps 200 Ib. of instruments could be made on the Moon 

Furthermore, Blue Streak and the LO,/LH, second stage by them- 
selves would be capable of placing one ton in a 300-mile orbit, 
which meant that the basis of a space-station 10 ft. in diameter 
and over 40 ft. long—the LO,/LH, second stage in fact—could be 
placed in an orbit with a lifetime of several years. The insulated 
tanks, with a capacity of about 300 ft’, could be made suitable 
before launching for subsequent habitation and provisioned with 
men and materials by three-stage vehicles. 

A manned observatory would then be a practical proposition 

On the score of cost, Mr. Andrews said that on the basis 
of rough estimates, Britain might launch in the next six years 
a dozen payloads into a 300-mile orbit—a total of about 10 tons 

for an additional cost (over the existing Blue Streak and Black 
Knight expenditures) of about £70m. Re-engining of the 
top stage for LO./LH, in the suggested “ phase two,” providing 
additional facilities for the small satellite launcher and for the 
alternative versions of the two stages would, he believed, cost no 
more than £10m. 

Therefore, without exceeding an overall expenditure of £14m. a 
year, the first firing of this new launcher could, if desired, take 
place in 1966. The third phase—provision of a LO./LH, second 
stage—would be more expensive, say £20m. 

Even allowing for the additional cost of developing the manned 
re-entry vehicle, however, such an experiment should be possible 
for Britain early in the 1970s without exceeding £14m. a year 

K.W.G. 

Ref. 1 

Aug. 12, 


“A British Space Booster.’ THe 
1960, pp. 186-188 


AEROPLANE AND ASTRONAUTICS 


First three phases of the suggested U.K. booster programme. 

Under “resources” sre Black Knight and Blue Streak. (1) represents the 

R.A.E. design study for combining these vehicles with a third stage. (2) in- 

dicates the substitution of a LO2/LH2 third stage, with che same high-energy 

top stage applied to Black Knight. (3) shows B'ue Streak with an optimum 

LO:/LH:2 second stage, with the new second stage applied in a two-stage 
LO:/LH2 launcher. 
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Commercial Aviation Affairs 


QANTAS IS FORTY.—On Nov. 16 
Qantas Empire Airways celebrated its 
fortieth anniversary since the days when 
Queensland and Northern’ Territory 
Aerial Services was formed with a capital 
of £6,000. The first scheduled service was 
flown by Qantas two years later—on 
Nov. 3, 1922 Lt. W. Hudson Fysh, 
D.F.C., now Sir Hudson and chairman, 
was one of the two men who started 
Qantas 


ABBOTSINCH FOR GLASGOW.— 
On Nov. 14 the Minister of Aviation 
announced that R.N.A.S. Abbotsinch, 
which is to be closed by the Admiralty, 
will be taken over by the M.o.A. when 
Renfrew has to be replaced in about 
three years’ time A terminal building 
will be constructed and the 5,820-ft. main 
runway extended to 6,700 ft. 


C.P.A.L.’s BRITANNIAS.—-In the Air- 
line Guide (Nov. 11, p. 649) the aircraft 
fleet list for Canadian Pacific Airlines 
failed to include this carrier's eight 
Britannia 314s Those who keep this 
issue for reference should amend the 
listing accordingly 


MORE ALITALIA DC-8s.—A total of 
eight DC-8s are now in service with. or 
on order for, Alitalia, which has taken 
up its option on two additional aircraft, 
Five more Viscounts have also been 
purchased (see our issue of Nov. 18, 
p. 679). Two of the carrier’s DC-7Cs are 
being converted by Douglas to an all- 
cargo configuration 


AND NOW—THE ASTROSJET. - 
American Airlines has chosen the name 
Astrojet for all its turbofan-engined 
Boeing 707 and 720s and Convair 990s 
The name will be painted on the aircraft 
and the airline plans to run “ The most 
aggressive sales, advertising and public 
relations programme ever conducted on 
the introducton of new equipment.” The 
American airline’s programme to con- 
vert its 707s and 720s to turbofan power 
for the Jet Age Stage II is costing 
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INDIAN CHOICE.—Negotiations between India and Russia for the purchase of 
Soviet transports for the Indian Air Force are reported to be concerned with the 
An-12, a version of the An-10 with rear defensive armament and a loading ramp. 


$70 million. Both the prototype 707-120B 
and 720B are now in F.A.A. flight test 
and have totalled over 140 hours’ flying 


SWING-TAIL 44 FLIES.—The first 
Canadair CL-44D-4 swing-tail freighter 
made its initial flight on Nov. 16. It was 
airborne for 70 minutes. (See p. 701.) 


VANGUARD SERVICE. B.E.A.'s 
Vickers Vanguards will go into ad hoc 
passenger service from Dec. 17 on 
Christmas holiday flights from London 
to Paris, Belfast and Glasgow. Full 
schedules are planned for April. 


SWISSAIR FREIGHT.—-An increase 
of 19% in freight traffic was recorded by 
Swissair for the first nine months of 
1960 by comparison with the same period 
for 1959 The total was .20,514,000 
tonne-km. (about 14 million ton-miles). 


MOSCOW HELICOPTERING.—For 
some time now a network of helicopter 
services to connect the centre of Moscow 
with its three civilian airports has been 


in Operation. There has also been a line 
between the two main airports Moscow/ 
Vnukovo and Moscow/Sheremetievo. 
On Nov. | a further line from Moscow/ 
Vnukovo to Moscow/Bykhovo was 
opened The 55-km. (33-mile) trip is 
flown in 25 min. 


ALL-FREIGHT. — The _ first 
all-freight service by 
Air-India with converted L-1049s left 
L.A.P. on Nov. 17. The service is known 
as the “ Flying Sherpa.” 


LONDON - BLACKPOOL.—Claydon 
Aviation (Pegasus Airlines) has received 
Ministry approval, until 1967, for a ser- 
vice between Gatwick and Squire’s Gate. 


MORE 707s AND 720s.—Lufthansa 
has ordered four Boeing 720Bs_ in 
addition to the four already on order. 
Air France has ordered three more 707- 
328s. All seven aircraft are due for 
delivery early in 1962. The Federal 
Aviation Agency is in process of order- 
ing a 720 


A-LL 
London-Bombay 


AVIATION CONSULTANT.—Capt. 
J. E. Harrington, O.B.E., has become a 
director of J. E. D. Williams and Co. 
(Aviation Consultants), Ltd. He will be 
particularly concerned with developing 
the company’s activities in consultancy 
and management services to the owners 
of business aircraft and executive fleets, 
and the procurement and disposal of 
tircraft 


SAUNDERS VALVE BOARD.—M: 
P. T. Stephens, joint managing director 
of the Saunders Valve Co., Ltd., has been 
appointed deputy chairman. Mr. P. C. E. 
Rose, an executive director, has become 
general manager of the company’s indus- 
trial divisions 


SKEFKO NEWS.—Mr. A. I. Helm, 
plant engineer of The Skefko Ball Bear- 
ing Co., Ltd., of Luton, has _ been 
appointed works manager of the com- 
pany’s proposed new factory at Irvine, 


Ayrshire. 


RESEARCH AND CONTROL.—Mr 
A. S. D. Barrett has been appointed a 
director and consultant to Research and 
Control Instruments Ltd. Prior to setting 
up in private practice as an industrial 
consultant at the beginning of this year, 


he was technical director of Edwards 


High Vacuum, Ltd 
VICKERS APPOINTMENTS.—Mr: 
M. H. Still has become deputy chief 
designer, weapon _ development, at 
Vickers-Armstrongs (Aircraft), Ltd. Mr 
J. E. Daboo has been appointed assistant 
chief designer, weapons, at Weybridge 


Davies has died at his home at Vence, 
in the South of France, where he had 
lived since his retirement some 10 years 
ago Trained as an engineer, he was 
commissioned in the Royal Engineers in 
the 1914-18 War. Joining Temple Press 
technical artist, he subsequently 
wrote with knowledge and enthusiasm on 
1 variety of engineering subjects, especi- 
ally motoring, and was an authority on 
the Le Mans Grand Prix. 

In 1932 he settled in his beloved 
France as the company’s Continental 
correspondent until the outbreak of the 
Second World War, when he joined the 
R.A.F. in France as a sergeant inter- 


as a 


THULIN AWARDS.—Enoch Thulin 
Bronze Medals of the Swedish Society of 
Aeronautics have been awarded to Dr. 
S. G. Hooker, Bristol Siddeley technical 
director (aero); Dr. R. R. Jamison, head 
of the Bristol Siddeley ramjet depart- 
ment; and Mr. A. A. Lombard, director 
of engineering, Rolls-Royce aero-engine 
division. 


Graham 


| many years a journalist with 
Temple Press Limited, L. Graham 


Davies 


preter-driver. When the Allies collapsed 
he was posted missing for a month, then 
turned up in London in June, 1940. 

Then, in his middle fifties, he was given 
an honorary commission as a Flt, Lt 
war correspondent and flew with the 
R.A.F. in Europe and the Far East to 
report for THe Agropiane. His son, 
San. Ldr. G. G. A. Davies, D.F.C., who 
recently retired from the Service to join 
a London international business develop- 
ment service, fought in the Battle of 
Britain with No, 222 Sqn. and overseas, 

A charming and erudite man, Graham 
Davies will be deeply missed by the many 
friends and colleagues whom he loved to 
entertain and show around his beautiful 
part of France.—WREN. 
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Industry Record 


M.0.A. Inspection Approval 


The Airscrew Company and Jicwood, 
Ltd., manufacturers of aircraft fans and 
propellers, and of Weyroc, Hardec and 
Weydec, have Ministry of Aviation 
approval for new inspection arrange- 
ments. These cover the manufacture and 
repair of wooden airscrews, air blowers 
and fan units, sheet metal work and the 
manufacture of wood chipboard and 
hardboard at their Weybridge factory. 


Hydrant Dispenser Production 


The factory premises of Rellumit 
(London), Ltd., at Colnbrook are being 
extended by 7,000 sq. ft. to include a 
fuel test rig for microfiltration, water 
separation and complete hydrant dis- 
penser testing, and to cater for increased 
production space for the manufacture ol 
their range of hydrant dispensers for a 
number of oil companies. 

Three types of dispenser, the Com- 
mando, the Ranger and the Rover, are 
currently being produced. The Com- 
mando incorporates a Volkswagen power 
plant, suspension and steering, mounted 
on a Rellumit chassis unit. To achieve 
operational flexibility two separate hose 
circuits are incorporated in the design, 
an upper deck circuit and a front hose- 
reel circuit. This arrangement permits 
the dispenser to be positioned immedi- 
ately underneath the wing fuelling points 
of aircraft, such as the Boeing 707 and 
Douglas DC-8, and obviates the need for 
separate ladders to reach the fuelling 
points. Alternatively, the dispenser 
stands off from aircraft such as the 
Comet and Caravelle and the front hose- 
reel circuit is used. 

Each 3-in.-dia. upper deck hose is 
10 ft. long and is rated at 300 1.g.p.m., 
and each 2}-in.-dia. front hose is 80 ft. 
long and is rated at 200 igp.m. The 
intake circuit from the hydrant pit 
includes an Avery-Hardoll 4-in. hose 
coupling, pressure control valve, shock 
alleviator, emergency shut-off valve and 
Rellumit five-micron microfilter and air 
eliminator. All instruments and con- 
trols, apart from driving instruments, are 
situated on a panel at the front of the 
vehicle 

The Ranger is a diesel-engined vehicle 
using a Karrier Gamecock chassis and 
engine, while the Rover is similar to the 


Air Marshal Sir Hugh Constantine, 
A.O.C.-in-C., Flying Training Command, 
inspected liquid-oxygen breathing equip- 
ment during his recent visit tothe British 
Oxygen Aviation Services establishment 
at Harlow. He is seen here examining 
the new aircrew Q mask with Mr.J.R.T. 
Bradford, the company’s sales manager. 
In the foreground are A.12 and A.20 
regulators. 


Ranger but includes a pumping unit so 
that the dispenser can be used in con- 
junction with either low or high-pressure 
hydrants or tanker vehicles. 


Air Transportable Radio Station 

Racal Engineering, Ltd., have recently 
announced details of the air transport- 
able HF radio stations which they are 
supplying to SHAPE under a recently 
secured contract. These stations are 
completely self-contained and designed 
for air-lifting by helicopter. The radio 
equipment is housed in a container body 
with a diesel generating set, supplied as 
a separate unit, for emergency power 
supply. 

The station is intended for operation 
from land-lines with full additional facili- 
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ties for local operation. The line 
termination equipment is suitable for 
connecting to two or four wire systems 
and is provided with voice operated 
switching. All receiving, modulating line 
termination and frequency control equip- 
ments are assembled in a single console. 


Radiograph Inspection 

[he inspection of light-alloy castings. 
hidden structures and assemblies, 1s 
stated to be among the applications of 
xeroradiographic equipment now being 
manufactured by Rank-XeroX, Ltd., and 
marketed by Watson and Sons (Electro- 
Medical), Ltd., of North Wembley. With 
this process—the adaptation of xero- 
graphy (dry, electrical photography) to 
X-ray work—it is claimed that an indus- 
trial X-ray picture can be developed in 
15 sec. 

No darkroom or wet chemicals are 
employed in xeroradiography which has 
the feature of accentuating the image 
contrast at sharp boundaries and for 
small details such as cracks or pinholes. 
The overall contrast is, however, low and 
a large thickness range can be accom 
modated in one exposure. 

In xeroradiography the _ sensitive 
element detecting the X-ray image is a 
thin layer of photo-conducting selenium 
on a metal backing plate. This plate is 
sensitized by giving the selenium surface 
a uniform electrical charge. On exposure 
to X-rays the selenium conducts charge 
to the backing plate by an amount 
depending on the X-ray intensity, and 
hence an electrical image is produced on 
the selenium surface. This image is made 
visible by blowing charged powder: 
against the selenium; it is then viewed by 
side lighting in a viewer which screens off 
ambient light. A built-in 35-mm. camera 
is used to make a permanent record of 
the image. 

After viewing, the powder is removed 
by a revolving brush and the plate can 
be used again. The plate has a sensitive 
area of 13 in. x 8 in. and its average life 
is about 1,000 exposures. 


Castrol Operators 


Lufthansa and Olympic Airways have 
joined B.E.A. in adopting Castro] 98 for 
the lubrication of their Avon and Dart- 
powered aircraft. The Viscounts of 
Lufthansa and the Comets of Olympic 
are now operating on this new aviation 
gas turbine lubricant. 


Aircraft Radio Cables 


Rist’s Wires and Cables, Ltd., are 
producing multicore radio cables for civil 
aircraft. The scope of these cables 
covers the requirements of P.V.C. insu- 
lated, screened, unscreened and sheathed 
multicore cables for Class 2 circuits 
Recommended maximum working volt- 
ages are 250 V. for type A cable and 
350 V. for type B cable, where the 
frequency does not exceed 10 Ke/s, and 
where any combination of ambient tem- 
perature does not produce a stabilized 
conductor temperature higher than 85°C. 

A leaflet on these A.R.B.-approved 
cables is available upon request from the 
company at Lower Milehouse Lane, 
Newcastle, Staffordshire 


The Air BP Commando hydrant dispenser 
manufactured by Rellumit. It incorporates 
both an upper deck and a front hose cir- 
cuit for fuelling different types of aircraft. 
Other units in the company’s present range 
of hydrant dispensers are the Ranger and 
the Rover. 
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Flow turning makes lengthy and expensive tooling-up processes 
unnecessary. It enables us to produce such things as flanged rings, 
nose cones and similar items quickly and cheaply. It enables you 
to have ‘one-off’ at very short notice before production begins. 


Saves time. Saves money. Care to discuss? 


- and Braze very thin gauge Stainless Steel & Light Alloys. 


Light alloys we braze in the flux bath, stainless steel, ‘‘ Nimonic’ 
heat resisting alloys and the like in our vacuum furnace. In the 
flux bath we can produce units smaller and lighter than can be 
produced by any other method. In the vacuum furnace we can often 
produce in stainless steel units of no greater weight than their 


equivalents in light alloy. For you? 


It is entirely self-contained yet flushes normally and is odourless. 
It can be lifted out and replaced with a fresh unit in about three 
minutes and requires no ground equipment. It weighs only 26 Ib. 
yet is stainless steel throughout and is interchangeable with existing 


units. Full details? 


Please contact us if we can assist you. 


Delaney Gallay 


VULCAN WORKS, EDGWARE ROAD, LONDON, N.W.2. Telephone: GLAdstone 2201 


At Del Gall 
We can Flow Turn“Nimonic’” Stainless Steel, Light Alloy 

2 
Hill 
on 
4 

| 

| a We also produce the finest aircraft toilet available 

— 
Se | 

4 


ies: F THE AEROPLANE 14 NOVEMBER 25, 1960 


= 
7 al: 


We manufacture Survival... 


Donald Campbell, who survived a 365 m.p.h. crash 
when Biuebird overturned during his first attempt on the 
world tand speed record, was using a 

G. Q. nylon Z type safety harness, stressed to 25 G. 


We wish him success in the 


new attempt now scheduled for 1961. 


G. Q. PARACHUTE CO. LTD., STADIUM WORKS, WOKING, SURREY. 
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Correspondence 


D.H.’s Forty Years 


AVING greatly enjoyed reading “ Forty Years On” (Aug. 

26) and especially your delightful selection of photographs 
of de Havilland commercial and military types, may I make 
the following comments? 

The total number of D.H.86s (all marks) built circa 1934-37 
was 62, not 75 as stated in your article. : 

Although I realize it would have been impossible for your 
article to have briefly recorded the many history-making 
pioneering flights by D.H. machines in the 1920s and up to 
the mid-30s, I personally think one particular “ non-stop hop ” 
achieved during one of Amy Mollison’s record-breaking flights 
is especially worthy of mention, particularly as today, B.E.A.’s 
Comet 4Bs do the same “ hop” in a mere 34 hours! 

It was in 1931 Mrs. Mollison (then Miss Johnson) made 
her remarkable “hop” between Croydon and Moscow, some 
1,760 miles, in her specially equipped D.H.80 Puss Moth, taking 
just under 19 hours! It was, almost certainly, the first non-stop 
flight, by a civil aeroplane, between the U.K. and the U.S.S.R. 

Of the 16 D.H.95 Flamingo built in 1940-41, seven went 
to B.O.A.C.. all being based at Asmara in 1941-43. They 
were used, but not regularly, on the Corporation’s wartime 
M.E. schedules. Probably few in B.O.A.C. today will recall 
they were known as “the King Class,” being named “ King 
Alfred,” “ Arthur,” “Charles,” etc. At the end of the War, 
the five remaining “Kings” were packed into crates and 
shipped back to the U.K 

Four of these (or maybe it was five) were finally acquired 
by B.A.T., Ltd., of Croydon. To the best of my knowledge, 
only one was put into service again: this was G-AFYH which 
was scrapped about 10 years ago 


Nairobi, Kenya. Dennis M. Powe Lt. 


The Flying Years 


AVING written to you only a week or two ago (on the 

above subject mentioning how much one would appreciate 
further information on the lives of some of the pioneer pilots, 
mentioning especially Gustav Hamel, it gave me much pleasure 
to read Mr. G. E. Blanshard’s interesting letter, Nov. 11, in 
which he mentioned that he was Gustav Hamel’s mechanic at 
the time of his disappearance. 

What an opportunity for further enlightenment on those 
early days and especially in relation to memories of Gustav 
Hamel, if Mr. Blanshard feels able and would be so kind as 
to oblige. I am sure that those who, like myself, treasure 
memories of those early days, would be greatly pleased. 

Further, I trust that THe AEROPLANE AND ASTRONAUTICS will 
be able to give good coverage to the coming lecture which 
Sir Thomas Sopwith is giving to the R.Ae.S. Historical Group, 
entitled “ My first 10 years in Aviation.” This should be a 
classic. 


Ascot, Berks W. M. Bunce. 


Heavy Bombs in 1918 


THINK Sir Alan Cobham in his talk mentioned a 1,000-Ib 

bomb which recalls we had a 2,000-lb. bomb, called the Essen 
Bomb, which was to be used by the Trenchard’s Independent 
Air Force for bombing the Ruhr 

One of these bombs stood for many years outside the cinema 
at Royal Air Force, Uxbridge 

Both the aeroplane (Handley Page) and the bomb were 
ready in 1918 when Germany capitulated. 


Berkhamsted, Herts C. R. CLARK. 


No Toys are Kites 


HAT famous institution, L’Académie Francaise, has come 

in for a good deal of criticism in its preparation of the 
definitive dictionary of the French language, but hitherto it 
has been chiefly for the snail's pace at which the revision is 
proceeding. 

Now, however, the weekly Les Ailes for Nov. 5 joins issue 
with les Immortels on one of its definitions. It appears that 
L’Académie has arrived at cerf-volant which it defines as 
“jouet fait avec de l'étofie ou de papier collé sur un cadre 
qu'on fait enlever par le vent en le retenant avec une ficelle.” 
In 1935 Le Figaro had already described a kite as “ espéce de 
machine faite avec du papier collé sur les baguettes” and 
Les Ailes says if the 1935 definition is inadequate and inexact, 
the 1960 one is a darned sight more so Les Ailes asks if 
L’Académie is unaware of the part that kites played in the 
development of the aeroplane, of its réle in aerial photography, 
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in military observation, in the study of atmospheric electricity, 
etc., etc. Men have mounted to 1,000 metres with a train of 
five or six cerfs-volants held by a steel cable of some 1,000 kilos 
resistance What of Cody, Baden-Powell, Saconney and so 
on and so on. String and glued paper forsooth (says Les 
Ailes) 

London, W.1. F.H.S. 


Stretching a Point 


M I the only one who winces at B.O.A.C.’s announcements 

of the departures of their “ jet-powered™ Britannia ser- 
vices? Surely this is cheap jack stuff, no doubt calculated to 
deceive but, in fact, merely insulting the public. 

shall not be surprised if, any time now and for some 
purely commercial reason, we hear of rocket-powered Bocing 
707 departures. 


Troon. N. J. Capper. 


C.A.S. Get You There—Eventually. So C.AS.- 
Caledonian Airlines System—are getting new equip- 
ment. Their chief executive, Ron Flockhart, the 
Scottish motor racing driver, who is also chief pilot 
and fleet manager, tells me they're changing their 
flag- (and only) ship, an Auster, for a Bellanca 
Cruisair. The chief (and only) stewardess, Miss 
Gillian Tatlow, is fully qualified—when she’s not 
flying C.A.S. she does the same job in Comets 
operated by B.O.A.C., a subsidiary, says Ron, of 
C.A.S., Miss Tatlow is Ron’s fiancée. Altogether, a 
very happy example of general aviation at its best. 


* 


Nothing To Do With Me. Convair contribute an 
item which calls for no comment from this column. 
Under the heading “Sex in Outer Space” they say: 
“ Convair Human Factor scientists advocate man-wife 
space teams for long lonely outer space explorations 
as way of minimizing problems of isolation. Drs. 
Conover and Kemp recall that during WWII British 
had good experience with men and women being 
assigned to isolated anti-aircraft battery and observa- 
tion duty stations. They performed their assigned 
tasks more efficiently and crews did not request 
replacement.” Convair scientists think same would 
hold true for long space flight explorations, 


Line Shot 

1960 Bomber Command Bombing Competition: 
After a rather unimpressive showing by, let us say, 
Fit. Lt. John Smith, the rest of his Squadron were 
most unkind. For example, his captain: “ They're 
thinking of making his war target a safe area”; and 
a friend, so-called: “ Next year they're having a new 
sort of bombing competition—they're letting John 
loose on the R.B.S.* sites and they have to guess 
which target he’s attacking.” Never mind, John, 
it'll be all right on the night 

*Radar Bomb Scoring site 


« We feel we're really getting somewhere with our 
high-lift research... 
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by Dr. A. E. Slater 


NCE again an “R.A.F. Wave 

Project is being organized in the 
Carlisle region by Gp. Capt. N. W. 
“ Paddy” Kearon, with the help this 
time of Sqn. Ldr. N. Maygothling as his 
deputy The base of the operations 1s 
to be Silloth, on the west coast, till mid- 
December, and then Crosby-on-Eden, 
east of Carlisle. Sailplanes available 
are an Olympia 419, Skylark 3b, Eagle 
and two ordinary Olympias, all of which 
are fitted with oxygen and radio. 

Enough pilots from the R.A.F. Gliding 
and Soaring Association have already 
booked visits to keep the project going, 
but there is room for more, whether they 
come into the category of “ wave fliers,” 
“ wave learners,” ridge soarers, tug pilots, 
or “helpers and observers who can 
expect some dual flying.” 

Among wave flights already done were 
a few in the last week of October on a 
day when a south-easterly wind produced 
waves in the lee of Skiddaw (3,053 ft.), 
the most northerly mountain in the Lake 
District. Fit. Lt. Brian Carroll soared 
in the third lee wave between 2,000 and 
4,500 ft., but later some cumulus clouds, 
with bases at 3,000 ft. and tops at about 
6,000 ft., drifted through his wave with 
the apparent result—unless it was a coin- 
cidence—that the wave lift ‘* decreased 
notably in strength.” 

In this case the cumulus clouds went 
higher than the wave lift, instead of the 
more usual condition of wave lift 
extending beyond the cumulus tops, 
examples of which were mentioned in 
these Notes on Oct. 28. Unfortunately, 
Fit. Lt. Carroll did not climb in them, 
as he was busy at that time trying to 
contact the first and second lee waves 
which the others were soaring in. 


* 


EXT year’s instruction courses at the 
Long Mynd, Church Stretton, have 
been announced early by the Midland 


Gliding Club. Each lasts five days, and 
they are open to non-members. They 


begin on Apr. 24 and end on Oct. 13, 
and there is one every week except for 
gaps in mid-June, early August and mid- 
September. 

The Midland Club's Christmas dinner is 
on Sunday, Dec. 18. The London Club 
and the Derbyshire and Lancashire Club 
each have their Christmas party on 
Dec. 17; the Lasham party is on Dec. 10, 
and the Kronteld Club’s on Dec. 21. 


* 


ALCULATIONS by Prof. P. C. M. de 

Belatini on the refraction of radio 
waves by thermals were mentioned in 
these Notes on Oct. 21 Radio waves 
from a source beyond and _ below 
the visual horizon are found to vary in 
strength at the receiving end in a manner 
which, he showed, could be explained 
by the presence of intervening thermals 
causing refraction. 

In kindly answering a question about 
the feasibility of detecting thermals in 
this way, Prof. de Belatini says that it 
would need a reflecting surface in the 
thermals, such as birds or insects. This 
involves, of course, using radar, not just 
radio. I take it that this means it is 
impossible to tell the actual position of 
a thermal when it is refracting radio waves 
from beyond the horizon, whether they 
come from a radio source or are radar 
reflections from some invisible object 
below the horizon. However, the refrac- 
tion effect should show that there are one 
or more thermals somewhere along the 
line of travel of the radio waves. 

* * 


It appears from another correspon- 
dent’s letter that when Prof. de Belatini 
said that thermals are “ saturated,” he 
was not referring to water vapour, but 
this was just a rather odd way of saying 
that their lapse rate is adiabatic. But 
the same correspondent, in attempting to 
refute my criticism that Prof. de Belatini 
ignored the effect of humidity on radio 
refraction, tries to make out that I wrote 
diffraction.” 
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Let us get back to the Professor. The 
only meteorological paper he puts in his 
list of references, and the only one he 
discusses, is a French one published in 
1939, which assumes that the convection 
pattern in the atmosphere is one of 
* Benard cells *; any description of these 
is concerned only with temperature, so 
that may account for his ignoring 
humidity. 

In a Benard cell, which can easily be 
produced on a small scale in the labora- 
tory, the fluid goes up in the middle and 
down at the sides—or the circulation 
may be in the reverse direction. But the 
motion is smooth, and Dr. R. S. Scorer’s 
objection to large-scale Benard cells in 
the atmosphere is that they take no 
account of the thermal being slowed 
down by turbulent mixing with the 


surrounding air. 


A further objection to the large-scale 
Benard cell, I think, is that only a very 
thin layer of air ever gets near enough to 
the ground to be substantially heated by 
it, before going up through the centre 
of the cell as a narrow core. All the rest 
of the air is supposed to go round and 
round without, apparently, picking up 
enough heat to keep the circulation going. 

There appear to be times, however, 
when convection currents resemble 
Benard cells to the extent that their 
pattern is regular and that the down- 
currents are spread over the whole region 
between the upcurrents. Meteorologists 
have hardly tackled this question yet in 
conjunction with glider pilots 


N this year’s Canadian Championships 

W. Deleurant, of Toronto, scored 
highest with 5,909 points, flying a 
German Ka-8. Jack Ames and Charles 
Yeates, of Southern Ontario, sharing an 
American 1-23H15, came second with 
5,497, and a Skylark 2b, flown by B. 
Price and D. Webb, of Montreal, came 
third with 4,708. There were eight con- 
test days, 20 sailplanes and 30 pilots. 
Two former members of British clubs, 
T. R. Beasley and B. Palfreeman, flew a 
Breguet 905 (Fauvette) to sixth place. 


Aviation Calendar 


Nov. 28 
London. R Ac S Agricultural Aviation Group 
lecture The Farmer's Viewpoint,”” by 


Farrant, in the Library, 4 Hamilton Place, W.1 
at 19.00 hrs 


Nov. 29 
London Airport Central.—tInstitute of Transport 
West Middlesex Group lecture Airline Adver- 


tising.”” by A. J. Burkart, in the Conference Room, 
ird floor, Control Tower, at 18.30 hrs 
Londoa. Ac S Rotorcraft Section lecture 
The Design of Ground Effect Machines.”” by R 
Stanton Jones, in the Library, 4 Hamilton Place 
Wl, at 18.00 hrs 


Nov. 
Londoa. RK Ac S. Man-Powered Aircraft Group 
lecture Some Aspects of Bird Flight,” by J 


Rarlee. in the Library. 4 Hamilton Place, W.1, at 
19.00 hrs 
ec. 
Luten.R.AcS. Branch Annual Dinner and 
Main lecture * Ballistic Research Rockets with 
particular reference to Black Knight." by D. J 
Lyons, at Luton High School, Alexandra Avenue 
at 18 3 hrs 
Dec. 2 
Cheltenham. — British Institution of Radio 
Engineers South Midlands Section lecture, “ The 
Place of the Electric Rocket in Space Propulsion,” 
by W A. S. Murray, at North Gloucestershire 
Technical College, at 19.00 hrs 
London. R.AcS Lecture Theatre Opening 
Ceremony by Lord Brabazon of Tara, at 4 Hamil- 
ton Place, W.1. at 19.00 hrs 


Dec. 6 
London. -R Ac S. Astronautics and Guided Flight 
Section lecture. “ Solid Propellent Rocket Motors,” 
by Dr. G. H. S. Young and Dr. W. R. Maxwell, 
in the Lecture Theatre, 4 Hamilton Place. W.1, at 
18.00 hrs 


Company Notices 

NEW COMPANIES 
BRITISH PRINCESS FLYING BOATS, LTD. 
(674,665).—Private co. Reg. Nov. 10. Cap. £1,000 
in £1 shs Acrial communication Directors: Air 
Marshal Sir Gordon Harvey. Stanfield, Begbroke, 
Kidlington; Bennett G. Halpin, Hurstly, Sandy 
Down, Boldre, ar. Brockenhurst; Robert W. Cross 
Cholderton House, Ashurst, nr. Southampton. Sec 
R i. Cross Ree. off 57 61 London Road, 

Southampton 


MELL-AIR, LTD. (674.707).--Private co. Reg 
Nov. 10. Cap. £100 in £1 shs Operators, hirers 
letters on hire, charterers, designers, and builders of 
and dealers in acrop‘anes, airships, scaplanes, heli- 
copters, etc Directors: John R. Mellers and Vera 
Meliers, both of Howe Lane, Goxhill, Barlow on 
Humber, Lincs See Vera Mellers Reg. off. 
Howe Lance, Goxhill. Barrow on Humber, Lincs 


INCREASES OF CAPITAL 
Air Safaris, Ltd. (643,059) Grand Buildings. 
Trafalgar Square, W.C.2 Increased on Mar. 2, 
1960, by £49.900 in £1 ordinary shs. beyond the 
reg. cap. of £100 


Express Cargo, Lid. (652.265) Chartering 
shipping. and aircraft brokers. etc 35 Portland 
Place, W.1 Increased on Mar. 30, 1960, by 
£1,900 in £1 ordinary shs., beyond the reg. cap. of 
£100 


Fairey Aviation, Lid. (624.388) North Hyde 
Road, Hayes, Middx Increased on Apr. 5, 1960, 
by £100 in £1 ordinary shs., beyond the reg. cap. of 
£1,000,000 


Metal Propellers, Ltd. (203.872) 53 Parliament 
Street. Westminster, S'W.1. Increased on Apr. 12, 
1960, by £113,260 in Ss. ordinary shs., beyond the 
rez. cap. of £220,000 


Tradair, Ltd. (594,123) Air line operators, etc 
64 Queen Street, E.C4 Increased on Feb. 10, 
1960, by £90,000 in £1 742° redeemable cumulative 
preference shs., beyond the reg. cap. of £10,000 


CHANGE OF NAME 
Welwyn Air Services, Lid. (627.901). 89 Bridge 
Road, Oulton Broad, Suffolk. Name changed to 
Escort Aviation, Ltd. on Apr. 28, 1960 


New Patents 


APPLICATIONS ACCEPTED 

857.671.—Commonwealth of Australia.*‘ Approach 
aid for 27, 1957. Gly. 4 
1956.) 

857.899.—Daimler-Benz Turbo-jet propul- 
sion units in aircraft.""--May 1, 1959 
(May 2, 1958.) 

857,817.-Gabriel Harness inertia reel.” 
Sly. 7. 1959. (Dec. 17, 1958.) 

Printed specifications of the above will be avail- 
able on Jan. 4, 1961. and the opposition period 
will expire on Apr. 4, 1961 


Personal Notices 


BIRTHS 
Lioyd.—On Nov. 13, at Nocton Hall, to Jenny 
(née Taylor), wife of Fit. Lt. T, E. L. Liloyd—a 
son 
Prior.—On Nov. 6, at Bushey Maternity Hospital, 
to Lyn (née Jean Lindon), wife of Pit. Off. Peter 
Prior—a son 


DEATH 
-—On Nov. 15, Gp. Capt. L. R. Briggs 
‘in London, aged 63 
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starter 
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. the Wessex can be airborne and in full operational use. Powered by the Napier N.Ga. Gazelle 
free-shaft turbine engine, it is a new weapon for defence particularly in its anti-submarine role, capable of both search and 
strike sorties over a wide area. 

The Wessex can carry a military load of 2,200 Ib. over a range of 340 n. miles (390 statute miles) at a cruising speed of 

100 knots (115 m.p.h.). This most versatile of modern helicopters can be used in many other roles including ambulance, 

trooping (16 fully-equipped men), freighting, passenger transport (12 seats), crew training and carrier plane-guard. 
Salient features of the Wessex include :— 


* 

¥ 


WESTLA 


Quietness of operation. 
Considerably reduced maintenance and servicing commitment since the conventional 
cooling fan and clutch unit are no longer required 


#* Rotors and Transmission parts are all backed by thousands of hours of in-flight proving. 


Complete Automatic Stabilization Equipment can be provided 


* In large scale production for the Royal Navy 
* Rapid conversion possible from one role to another 
* Can lift and fly with external loads of up to 4,000 Ib 


N D the great name in HELICOPTERS 


WESTLAND AIRCRAFT LIMITED YEOVIL ENGLAND 
incorporating SAUNDERS-ROE DIVISION, BRISTOL HELICOPTER DIVISION and FAIREY AVIATION DIVISION 
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Saunders Valves perform 


only the maker's exacting standards of testing and 
assembly are accepted. These standards are clearly 


defined in Overhaul Manuals available to all operators. 
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Sir George Godfrey 
and Partners Ltd. 


HANWORTH MIDDLESEX AND 
HENLEY OXFORDSHIRE, 


TELEPHONE: FELTHAM 3291. 

CABLES: GODFREPART, LONDON 
ASSOCIATED COMPANIES IN: MONTREAL, 
MELBOURNE AND JOHANNESBURG 


| An Ideal Christmas Gift 


EEROPLANE 
DIARY, 1961 


The new edition of this popular diary contains a wealth 
of useful reference material for all who are interested in 
aviation and astronautics. 


| 
For such vital duties as 


SAUNDERS 


\ 


Obtainable from booksellers and stationers at 6s. 64. 
} leather bound with pencil, or 4s. 9d. for the rexine 
| edition, or by post from the publishers for an additional 


a= er copy for postage 
SAUNDERS VALVE fais: =< COMPANY LIMITED | 6d. per copy for postage. 
Aircratt Division TEMPLE PRESS BOOKS Bowling Green ECI 


BLACKFRIARS STREET, HEREFORD 


VAPOUR CYCLE MPRESSoRs COLD AIR 
S WATER | 
thi CooLiNg Units POLLEY 
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CANADAIR CAN PROVE TO YOU THAT: 


YOUR piston powered passenger carrying aircraft 
now rendered obsolete by new equipment, and 
being considered for use in cargo operations, or 
already actually converted can be completely 
removed from fleet inventory and written down to 
zero book value in three years; 


ONE THIRD the number of Canadair Forty Fours 
will carry out your cargo requirements at such a 
profit that they will absorb all expenses incurred 
in the retirement transaction, plus any earnings 
your piston engine aircraft would have realized 
during these three years; 

AFTER THESE THREE YEARS, the Forty Four operat- 
ing profit curve will climb steeply. The difference 
in profit potential for the following years is sub- 
stantial. 


THE AEROPLANE 
and ASTRONAUTICS 


Any consideration of a specific example requires certain 
assumptions regarding scheduling, future rates, and load 
factors, but, under a representative set of conditions 
our analysis indicates: —that a fleet of 25 piston powered 
aircraft currently being converted into cargo carriers, 
could be replaced and retired by a fleet of 8 Forty 
Fours. The above assumptions and statements are 
based on the unlikely premise that cargo rates will 
remain at present levels. If they are reduced, as seems 
inevitable, the situation will favor the Forty Four even 
more strongly. 


THE FORTY FOUR. The Canadair Forty Four, 
with its combination of low direct operating costs, high 
block speeds and large payload capacity, is the world’s 
most economical cargo aircraft. Delivery schedules can 
be arranged to introduce the Forty Four into airline 
service fourteen months from contract agreement. 


CANADAIR umiteo, montreat, cananian sussioaryor GENERAL DYNAMICS 


Please address enquiries to: john Winterburgh, Canadair 


Services Ltd., 


Princes House, 190 Piccadilly, London, W.1. 
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PRESS DAY Classified Advertisements 
must normally be received at Head Office 
by FIRST POST THURSDAY for the follow- 
ing Friday week's issue. Last-minute addi- 
tions and deletions are accepted by telephone 
from trade advertisers up te noon. Adver- 
tisements received too late for a particular 
issue are automatically inserted in the 
succeeding one unless instructions to the 
contrary are receiv 

RATES—1/- per word (minimum 12 words 12/-) 
Each paragraph charged separately and name and 
address must be paid for. Semi-displayed setting 
£3-17-6 per single column inch. Centred lines 
22/6. Series discounts of 5% for 13, 10% for 26 
and 15°% for 52 consecutive insertions allowed to 
trade advertisers 

TERMS—Scrictly net and prepayable. Monthly 
accounts for settiement by the end of the month 


CLASSIFIED ADVERTISEMENTS 


following insertion are allowed to trade adver- 
tisers if satisfactory references are provided 
REMITTANCES—Cheques and postal orders 
should be crossed and made payable to TEMPLE 
PRESS LIMITED and instructions sent addressed 
to the Manager, “The Aeroplane and 
Astronautics,” Bowling Green Lane, London, E.C.1 
DEPOSIT SYSTEM —Facilities are available to 
readers to purchase advertised goods through 
The and Astronautics." Commission 
1% (minimum 2/-) on amount deposited 

BOX NUMBERS— Private advertisers desiring 
to have replies sent care of “ The Aeroplane and 
Astronautics,’ may do so on payment of 1/- to 
cover booking and postage, plus cost of four extra 
words. Box Numbers must not be used for the 
purpose of circularizing and the Proprietors do 
not undertake the distribution of such matter 
received. To avoid mistakes in forwarding, Box 


Numbers should be carefully and legibly copied 
and replies sent to Box A000, care of “ The 
Aeroplane and Astronautics,"’ Bowling Green 
Lane, London, E.C 

THE PROPRIETORS retain the right to refuse 
or withdraw advertisements at their discretion 
and are not responsible for clerical or printers 
errors, although every care is taken to avoid 
mistakes 

HEAD OFFICES: Bowling Green Lane 
London, E.C.1, England. Telephone: Terminus 
3636. Telegrams: “ Pressimus London Telex 

Telex: 23839 

BRANCH OFFICES: Bayliss House, Hurst 
Street, Birmingham, 5. Telephone: Midland 6616 
50 Hertford Street, Coventry Telephone 
Coventry 27414. 1 Brazennose Street, Manchester 
Telephone: Deansgate 6114-8. 12 Renfield Street 
Glasgow. Telephone: Glasgow Central 1413 
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CREDIT TERNS 
To your convenience 
TRANSPORT AIRCRAFT DIVISION 
Vickers Viscount 805. Ref. 2856 
Among the Viscounts that we can now offer is an 805 
Series aircraft fitted with Rolls-Royce Dart Mk. $10 
engines. Seating accommodation is for 72 passengers 
using double and triple type seats, or if preferred the 
cabin may be divided into first class and tourist 
sections by means of a movable bulkhead 
Vickers Viscounts 708A. Ref. 3023! 
Now available on the British register, we can offer 
these aeroplanes for sale or charter, equipped with 
49 passenger seats with provision for modification to 
58 sea ats if required. Charter rates can be quoted for 
periods from one month upwards 
Douglas Dakotas. Ref. 2770 
We can offer a wide range of Dakotas either as straight 
passenger aircraft or passenger /freight versions 
Particularly we would recommend some of the British 
European Airways aircraft which have had such a fine 
record of service with the Corporation. Their main- 
tenance has probably been as good as any inthe world 
We can now offer these aeroplanes at prices from 
£14,000 to £21,000 depending on hours available on 
airframe, engines and propellers 


w. 


SHACKLETON 


SHACKLETON (AVIATION) 


Europe’s 


Leading Aircraft 


NEW OR US 
An unrivalled selection 
LIGHT AIRCRAFT DIVISION 
1958 PIPER TRI-PACER “160° SUPER CUSTOM 


Airframe hours since new : 800. Engine hours since 
complete overhaul : 80. 3-year Private C. of A. Dual 
control, Full panel, Starter, Navigation and Landing 
Lights, Battery, Generator, Cabin Heating. Radio: 
Narco Superhomer and LFR3 Receiver. Blue and 
White - - - - - - - - £3, 


175 PIFCCADILLELY LONDON 


TELEPHONE: HYDE PARK 24489 


LTb 


PART EX ANGE 


Aeroplanes or cars taken 
EXECUTIVE AIRCRAFT DIVISION 


Brokers 


Beech F50 Twin Bonanza. Ref. 2879 


This superb executive five-seat aeroplane has flow 
only 250 hours since new in 1958. Equipment 
cludes full de-icing, supercharged engines, auxiliary 
tanks, air conditioner, dual control. Radio: Collins 
VHF, ADF, HF, Fanmarker, standby VHE 

Owned since new by H.M. King Hussein of Jordan 
and now offered at approximately half price at 
£25,000 delivered U.K., excluding import duty 


Cessna 210. Ref. 2994 

Manufactured in December 1959 this single engine 
four-seat aeroplane has been used for demonstration 
flying only, since new Airframe and engine hours 
are both less than 200. The Cessna 210 has a retract- 
able undercarriage, a cruising speed of 186 m.p.h 
and a range of 780 miles 

It would be difficult to find a more delightful and 
modern touring/executive aeroplane. Already on the 
British register, the price duty paid is £10,150 
Delivery two weeks with C. of A. renewed for 
12 months or 3 years 


(AVEATION) LTp 


CABLES: SHACKHUD, LONDON 


AIRCRAFT FOR SALE 
R. K. 


FOR THE BEST BRITISH AND USA 
EXECUTIVES 
INE DH. DOVES Last week we gave brief 
4 advice of the coming availability of seven Doves 
. re are o Since the aircraft will not be 
for some weeks. we are able to 


present exactly to suit your personal 
as seating. trim and radio Such an 
is rare mares and we cordially invite 


TO. FL AC Ht Constructed October 21 
! normally have been termed a 


node after October ). but Pipers skipped a 
ca You may ave seer ir advertisement of a 
similar Apache briefly available for inspection before 
delivery. flown by $ this week from New York’ 
Well ‘ st nce that when you read this 
st be he it a chance and us a rin 
HEN i an yourself the value of this 
prese air below USA list 
yet nly 164 irs’ total time! Full Super 
Custom nstrurr rad ind accessories After 
UK mport duty is added. we ffer this superlative 
siness and f asure aircraft for nearly £6,000 below 
pr r only 
R K Dt INDAS LTD. Dundas House. 59 Saint 
James St London, SW Phone. Myde Park 
562-1 


PBYSA. 


Iwo AMPHIBIANS CONVERTED FOR 


TWO-CREW CARGO-PASSENGER USI 


B°’* A404, 


f Tu ASTRO 


rivt le Hav ind Dove only 2,20) since 
h s on Mark Il engines, very reason 
Fiy wa New York or can quot 


WOLD ASSOCIATES. Fifth 


uc. New York Cab Billwold 564-91 lu 


G* ANTAIR Rs 


GRANTCHESTER, CAMBRIDGI 


142 «24 hours per day) 
noe—we have aircraft Rece 
hire and reward) H.P. of 
Ame ’ 2 or more seats 
£10,000 Demon 
y me Hire one for a week 
fore y See als raf for hire and 
27-768 


PIPERS 
KIDLINGTON OXFORD 


BRITAIN’S ONLY 

AVIATION SCHOOL 

offering a// 

these courses:— 

* commercial and 

TRAININ * aircraft engineering 

full residential 

facilities 


MINISTRY OF AVIATION APPROVED 
Airwork Services Led., 35 Piccadilly, London, W.! 


IAGGIO 
of GENOA 


P.166, the Executive with 
airliner comfort: fully re- 
clining armchairs, ample 
headroom, toilet, buffet, 
picture windows and the 
straight-in step 


private licences 
instrument rating 


¥ 


» 


British Representatives 


AERO-ENTERPRISES 
(Boreham Wood) Ltd 


17 Drayton Rd, Boreham Wood, Herts: ELS 2688 


| co 


A Fabulous aeroplanc Acrobatic ¢ ot 
200 m.p.h. cruise! Electric undercart and flaps 
beautifully hand made and polished, stands nearly 
10g, the wings won't fall off this one! 150 hes 
Lycoming. Under £5,000, duty paid, new. Demons 
tion in GAPXD at Yeadon, by British distribut 
J. L. Shaw, Rawson Rd, Bradford Phone 24959 


ITH the introduction of G-ARBY V scount ir 
their service, Maitland Drewery 


offer for sale or lease one of their 
Inquiries to 128 Station Rd., Sidcup I 
RCO €RCOUPI Simplomatic co-ordinated 
trol, tricycle undercarriage metal fusclage air 
line maintained. approx. 1 
economic, simple to fly, modern touring acroplar 
All spares vatlabie £1,750 Parkins M 
Abbe. Jersey S62 
USTER Alpha, !2 months’ C. of A., fitted Gipsy 
Major engine with about 700 hr. to run, delivery 


five weeks, £1,200 
IGER Moth, C. of A. until June. 1961, £2 


IGER Moth, C. of A. until August, 1961 


IGER Moth, 12 months’ ¢ of A approx. half 
engine life remaining, £450 
ARSHALL, The Acrodrome, Christchurch, Hants. 
Phone, Christchurch 1689 56 3-x38 


ETER S. CLIFFORD AND CO. LTD 
IPER Tri-Pacer, 1956, compreher quippe 
ncluding new Narco Simplexer - nannel 
with V.O.R. attachment, £3,650 
ILES Gemini 1A fully equipped, tl.oin 
ILES Whitney Straight, £700 
IGER Moth with full hire and reward ¢ \ 
excellent condition, £550 
ULL details on request 


RESA.” Kirtlington. near Oxford K 
3355, Bletchington 492 


ENECUTIVE 


AND 


TOTAL TIME 1,146 HR 


B°* A403, 


Care of APROPLANE AND AST 


ISCOUNTS offered on lease purchase agreemer 
or other charter basis by the owners Maitland 


Drewery, 128 Station Rd, Sidcup Phone, Foo 676! 
$6 3-9 
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NOVEMBER 25, 1960 


Aircraft Wanted 
Ss Mary's, near Warrington Le 66 
AIRCRAFT ACCESSORIES, SPARES 
AND COMPONENTS 


REGIONAI AIR FRADING co Croydon 


Airpor f Kapide spares « ery jes 
Phone, Croydon 8521 27-76. 
PAIR( R r I rb. The Commons, Cranleigh 
re mY . for instruments and auto 
rh 272-749 


AND WHITE, LTD 


cading stockista in the for: Instruments 
lavigationa equipment, ¢ nical mponenits and 


‘ 
engine accessories Spares for de Ha and 
X and V engines 
61 “Ot EEN'S. GARDENS London Pt 
Ambes id 8651, 2764 Cables G 


FRADI LTD approved 
© Tiger M Rapide spares, largc 
available from stock ( roydon Airport Cro 
4 


Rou ASONS for Tiger Moth spares, Gir 
= juls and spares and now ncreased facilities 
Hill for yo 


2 a wh reasonable € 
A J w AL TER ‘ TD. The Dr Horle Surrey 
{Xe Phone, Hor 1420 and 4294. Cables Cubeng 


AIRCRAFT SERVICING 
ERSEAS AIR TRANSPORT. LTD., Manches 


ind modif 


iaranteed rices Phone Mercu 


HELICOPTERS 


For the longest pier in the 
world you come to Southend. 


For the largest stocks of DC.4, 
Viking, Pratt & Whitney and 
Bristol Aero Engine Spares you 


come to Southend. ; 

Having acquired a major air- 3 | Sauare 
line’s stock of DC.4 Spares we ¢ | . HIRE AND CHARTER 

now have the most comprehen- 
sive stock in Europe. 


All our stock is brand new and 


released. 


Prices quoted on request 


AIRLINE AIR SPARES LID. 


Associated with 


T. D. Keegan Ltd. 


SOUTHEND AIRPORT 


SOUTHEND-ON-SEA, ESSEX 


Telephone Telex 
ROCHFORD 56861-2-3 1943 


For A.O.G. service after 

office hours contact 
MR. EDWARDS-—SOUTHEND 47828 
MR. NOBLE—SOUTHEND 43863 


the 


Announce 


The Jodel Ambassadeur is the most economical 
3-4 seat executive and touring aircraft available 


Low initial cost 

Cruises at 125 m.p.h 
Only 4 gallons per hour 
Contineartal 0-200A 
French and fashionable 


Sole U.K. Agents 


ROLLASON AIRCRAFT & ENGINES, 


Croydon Airport. 


Rollason Aircraft¥& Engines, 


arrival of the 
to complete the range of Jodel 


demonstrators in this country 


100 h.p. engine 


Croydon 5151/2 | 


THE AEROPLANE 
and ASTRONAUTICS 
BUSINESS OPPORTUNITIES 
pany for sale, employing 200 people 
m th manufacture of high-precision§ aircraft 
parts. Ful rder book and new plant. Apply 
3 A62 care of THe 


| 

| AND ASTRONA 563-9112 

| 

CLOTHING 

j R A F Om * uniforms for saic, new and 
. fitioned. Fisher's, 86-88 Weibington 

Ss Woolwich Ph € 55 Kit also purchased 


CONSULTANTS 
| Eagle House 109 
2777-8 


R H STOCKEN 
e Jermy Ss S.W.1 Whitehall 


McNICOL. London School of Air Naviga 
Pp and mavigator training with advisory 


Koightsbridge Ss 


wis 


V KERS ¥ s for charter 
London, W.1 


GRANTCHESTER, CAMBRIDGI 


P 132 (24 hours per day) 


Y ave al we have aircraft with or without 


See also Aircraft for 
Sale 222-769 


AIRCRAFT AVAILABLE 
NOW FOR SELF-FLY HIRI 


PIPER rRIPACER 


4-seater fully equipped with 
id heater, self-starter, blind-flying panel, et 
Ss g-term = hire per hour 
sive maurance and maintenance 


HEAPER TYPES ALSO AVAILABLI 


A!® 


LONDON ROAD, 


NOTTS 


KRETFORD 


Phone 262 562-3 


Ltd. 


| 
Ambassadeur 


LTD. 


DESIGN MANUFACTURE 
OF AIRGRAFT COMPONENTS 


DESIGN AND MANUFACTURE 
OF JIGS AND TOOLS 


DESIGN AND MANUFACTURE 
OF GLASS FIBRE COMPONENTS 


> 
SHEET METAL FABRICATION 
IN LIGHT ALLOY OR STEEL 


« 
PROTECTIVE TREATMENT, 
STOVE ENAMELLING 


ALL TYPES OF MACHINE 
SHOP WORK 


Send your enquiries to— 


"PHONE: PRESTWICK 79888 (20 lines) 
TELEX: 77432 


CABLES: AERONAUTICS PRESTWICK 


| 
19 
| 
P' UGS and sockets. More than 1 : 
ering over 50 different rar 
Nutfield, Redhill. Surr Phone R ih 
4 y 
[CAN Computers (68/180) ex-R.A.I 
post fre Various aircraft ¢s 
Send inquiries by pos ly 
imbers A.A.S.. 10 Bedford Ra, I 
IR-FRAME spares for Dakotas ] “ae 
A Cub Faire I< Argus Bee 
it Spitfir Firefly Engine sp 
Whitney Armstr a Sidde Lycor 
5 es and instruments for all t pes : 
4 
i 
| 
OR specialized het r oF 
F and Survey Agr tural spra 
Transport, Flying Training — Cont 
es, Ltd, n Airp Phone, 
| 
| 
| 
5. 
| 
| 
| for .. 
| 
| 
| 
| 
a 3 
} 
i 
} 
| 
| 
| 
| 
| 
| 
PRESTWICK AIRPORT - AYRSHIRE 
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THE AEROPLANE 
and ASTRONAUTICS 


ELECTRICAL EQUIPMENT 


E' LCTRICAIL onnectors More than 1.000.000 in 
stack 


yvering er SO British 
und =American Stock list to Sasco 
Redhill, Surrey soso 

LAND ROVER 

RITE for details of our special Station Wagons 
and Satar Wagons it models available from 
le Lid Thames St Sunbury Middx 
SH2-14 


Phone ine 


PACKING AND SHIPPING 
AND J. PARK, LID 143-9 whurch St 
R. Phone, Mansion House Official 
packers and shippers to the imdustiry 


RADIO AND RADAR 


pinta ZERO reader, Type ZLI course selectors 
ontrol 


panels flight computers and) 


stallaltions in s 
A\crad Lid Higair Moll 
TRI2D. STKYZ, STRYXN and 
and =Amer K i 
\K.B ved des s 
ype ‘ af J. Whittem 
Bazin H Ne me. Kent 


NOTICES 


I Ht Air Trans Advisor Coun give not 
a av rece 4 indermentioned 


ns » operate scheduled a «s 


FROM OVERSEAS AIR TRANSPORT, LID. Ol 


MANCHESTER AIRPORI WYTHENSHAWI 
MANCHESTER 

APPLICATION NO 4624 for a seasonal UK 

In ai Service h Heron tor Carriag 

pasecns suppieme ary and mat 

‘ “uheste nd Sandow Wight) 

al frequency wee re flahis weekly 

ssi na ate rdance with traffic demand 

m March (ktomer ye for seven jcars 


from March | 1961 
FROM NORTH-SOUTH AIRLINES Lib Or 
LEEDS AND BRADFORD AIRPORT, YEADON 
NR LELDS 


For “ f wing Normal Scheduled Services with 
Herald air ff for carriage 4 passengers 
suppiementa freiat amd ma a frequency tn 
i <w rafic demand on cach serv for 
seven years from January |! 1 


APPLICATION NO. 4563 between Leeds/ Bradford 
and Copenhagen 
APPLICATION NO. 4564 between Leeds Bradtord 
and Pars (Le Bourget! 
APPLICATION NO. 4565 mn the rout Leeds 
Bradford-Paris (Le Bourget) (tech)>—Albenga 


FROM OVERSEAS AVIATION (CL). LTD 6 
YORK STREET, ST. HELIER, JERSEY, Cl 


APPLICATION NO 4591 for a seasonal U.K 
Internal Servuce initia with Viking and Argonau 
aft and later also wi Ambassador f 

ve srriage passengers and supplicmer 
hel wee (siasgow and Jersey a a frequency tw 
return flahts weekly 1 Saturdays and S s from 
mid-June mid-September cach year for seven ars 


from 1961 


FROM DON EVERALL (AVIATION), LTD ot 
ELMDON AIRPORT. BIRMINGHAM 26 


APPLICATION NO 4625 for a UK. Internal 
¢ with Dekota and Viking aircraft 
ond later also with Heron and Herald aicraft. for 
the arriage passengers, supplementary freight 
snd mail between Birmingham ‘(Eimdon) and New 
sington’ at a frequency of one return 
y for seven years from the date of 
approval 


ast 


APPLICATION N 9/9 for an amendment to the 
terms of approval of the U.K. Internal Service 
whch they are authorized to operate with Dakota 
ond «Viking aircraft until] September 1966, on 
the route Birmingham-Guernsey (opt.)-Jersey at a 


frequency ot we return flights on Saturdays in 
July and August and one return flight on Saturdays 
in May June and September und on the route 
oventry-Birmingham (inward)-Crucrnscy fopt.) 
Jersey from mid-June to September at a frequency 
of a” returm flights on Fridays and also on 
Saturdays in July and August and one return fight 
on ridays and als nm Saturdays furing the 
remainder of the scuson, « now to enable them 
to operate mn both routes four return flights from 
Friday to Sunday during July and August and two 
return flights n Fridays and Saturdays during 
May June and September and to operate also 
with Heron, Viscount and Herald aircraft within 
the approved 

APPLICATION No. 454/13 for an amendment to 
the U.K. Internal Service 
red perat with Heron 

raft on the route Wolver 
naham (Etimdon)-Coventry 
-Isle of Wight (Bembridac 
quency of cight return flights 
1961. is t enah hem 
raft stor Bournemouth 

to perate the servi 
kota and Herald aircrofs 

until March 31. 19634 
APPLICATION N& for an amendment to 
roval of the t Internal Service 
ith with Dakota 
air Birmingham 
’ of six return 
' as now to 
nile an tional traffi stop at 
t the route. t erate the 
Heron and Herald aircraft at 
ency of seven return flights weekly 
period until Mar. h 1984 


Continued at top of next classified column 
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AVIATION DIVISION 


PRESSED STEEL COMPANY LIMITED 


THE PIPER FACTORY 
CERTIFIED SERVICE CENTRE 


VALIDATIONS 
MAINTENANCE 


REPAIRS 
OVERHAULS 


A.R.B. APPROVED 
R.Ae.C. MAINTENANCE APPROVAL 


P.S.C. AVIATION DIVISION HAS 

IMMEDIATE CAPACITY FOR 

OVERHAULS AND REPAIRS OF 

iLL LIGHT AIRCRAFT UP TO 

GROUP EXPANSION OF 

FACILITIES TO INCLUDE GROUP 
5.4 ARE PLANNED. 


EXECUTIVE AIRCRAFT MAINTEN- 
ANCE AND OPERATION 


OXFORD AIRPORT, 
KIDLINGTON, OXFORDSHIRE 
Tolephone: KIDLINGTON 3363 


QUALIFIED BRITANNIA 
CAPTAINS 


required 
by scheduled international Airline 
flying European and Transatlantic 


Routes. 


Apply : REG 635/ 


SILVER CITY AIRWAYS LIMITED 


Immediate Vacancies for 


PILOTS 


for B.170 and DC.3 operations 
based 


FERRYFIELD, MANSTON, 
SQUIRES GATE. 


Preference given to holders of Com- 

mercial Pilot’s Licence and Instrument 

Rating but applications welcome from 
holders Commercial Licence only. 


FINANCIAL ASSISTANCE AVAILABLE TO- 
WARDS COMPLETION QUALIFICATIONS 
for selected Candidates 


Apply giving full details to 
GROUP PERSONNEL OFFICER, 
62 BROMPTON ROAD, LONDON, S.W.3 


NOVEMBER 25, 1960 


Continued from previous classified column 
FROM AIR SAFARIS LTD., O! GATWICK 
AIRPORT, HORLEY, SURREY 


APPLICATION NO 4360/1 for permission 
include an optional traffic stop at Ostend on the 
Normal Scheduled Service which they are at present 
authorized to operate with Viking aircraft betwee 
Bournemouth (Hurn) and Amsterdam at a freg 
two return flights weekly until June 30, IS¢ 
APPLICATION NO. 4568 for a UK. Internal 
Service with Rapide or Dove aircraft for the carriage 
of passengers, supplementary freight and mail 
1outh-H 


the route Bournemouth (Hurn)-Plyr 

(Culdrose) at an initial frequency wotw return 
flights weekly increasing later to 14 return flight 
weekly for seven years from the date f appr 


FROM SILVER CITY AIRWAYS. LID OF 61 

BROMPTON ROAD, LONDON, 3 
APPLICATION NO. 465/4 for an amendment to 
the terms of approval of the UK. Internal Service 
which they are authorized to operate with Dakota 
and Heron aircraft om the route Leeds-Bra 4 
tl 


Guernsey (opt.)-Jersey at a freque 

flights weekly on Fridays, Saturdays and 
(provided not more than five return 

operated on s as t enat Y 
operate one mn Mondays es ys 
Wednesdays ind nine re n flights 


from Friday to Sunday (provided not more thar 

five return flights are operated on any ne fay 
FROM CUNARD EAGLI AIRWAYS LTD Ot 
4) EDGWARE ROAD. LONDON. W 


APPLICATION NO 373/9 for permiss 
integrate the Normal Scheduled Serv 
approved to operate betwee ndon Airt ind 
Luxembourg (Application 373 ind helwe 
London Airport and Ostend (Apr ition N 
s0 as now to enable hem t pera he 
London a freque 

pe 


thre return flights week 


May to October, 1961. only 


FROM BRITISH OVERSEAS AIRWAYS CORPO 
RATION, OF LONDON AIRPORT, HOUNSLOW 
MIDDLESEX 


APPLICATION NO. 227/1 for permus 
further seven years from March 3 961, 1 r « 
an optional traffic stop at Manchester on Reserve 
Route No 23 London-New York-Bermud 
Nassau 
These applications will be considered by the Co 
under the Terms of Keference issued by tt 
Minister of Civ Aviation on July 4 
representations or objections with 
ations must be made n wr 
rea and must reach the Counc 4 da 
of date of this advertisemen 
Secre r Transport Advisory € I 
Yard ondon, S.W from whom furtt ails 
the applications may be obtained When an 
S$ made to an application by another air trans; 
company on the grounds thar they irc app!\yving 
operate the route or part of route in quest the 
application, if not already submitted to the ¢ 
should reach them within the period allowed f 
making of representations or objections 62 
F.R.AcS.. A.R.BCerts \.M I.Mech t 
pass, no fee terms Over 95 SUCCESSES 
For details of exams. and courses in al! branct t 
acronautical work, areo engines, mechanical engineer 
ing. write for 148-page handbook—tre« BIE T 
(Dept. 703), 39 Wright's Lane. London, W 
AND I TD 
NEW NORTH ROAD. BARKINGSIDI 
HNICAI R' PRESENTATIVES 
REQUIRED 
FOR DEVELOPMENT CONCERNED WITH 
AVIATION 
The work involves liaison with M.o.A. Establis r 
and aircraft constructors, servicing whenever possible 
development instruments during aircraft trials and 
the preparation of technical reports on Instrum 
trials 
Experience with Electro-mechanical instrur 
understanding of flight systems, general cs 
Aviation problems, and a good technical edu 
are essentia 
Progressive salary range commensurate with ex 
Contributory Superannuation scheme. a 
employment 
Applications may be made in strictest < fidence 
the Personne! Manager stating age. experic 
quoting reference J.3179 562-4 
RSEY 
HAVE VACANCIES 
AT THEIR JERSEY BASE 
FOR 
- 
DART ENDORSEMENT ESSENTIAI 
Top NJ¢ rates with shift allowances paid 
Excellent working conditions and assistance 
positioning 
in writing, giving full details 
THE PERSONNEL OFFICER 
J' RSEY res 
STATES AIRPORT 
JERSEY. Cl SH2-11 
ART-TIME flying instructors required immed 
near ondon Phone Coppern 3345-¢ 


details 
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NOVEMBER 25, 1960 21 THE AEROPLANE 
and ASTRONAUTICS 


IRCRAFT id 
Vars 


A! PLICATIONS ted from ex-Regular RAF | 
F. A.A ne “ re r ser 
PPLY Pers ne! M r. Wes n Airw Lid f 


d 


OF ViATION | FOR LEASE - LEASE-PURCHASE - SALE 


AGE 23 EDUCATION 

AND RECENT AIRCREW OR AIR 

TRAFFIC CONTROL OFFICER Just withdrawn from American Aijrlines, and now 
EXPERIENCI LSSENTIAI | 

Salaries: W ‘ to £1.13 available for inspection at Field’s London Airport 


Division. 


PROMOTION PROSPECTS 


Write for furth 


Fully pressurised 80-passenger American 


Es ATCO 


LONDON. Wt Airlines Aircoach configuration 
LONDON, 5462-1 g 
NAVIGATION Instruct x-flig 
A X-ALTP, required for lecturir 


Link trainer \nstructor with Of ciel’ Inspection invited. 


ires Apply Pr pa Perth Aer 


Full details on request from:— 


si AIRCRAFT SERVICES LIMITED 
) 
Siel 72 WIGMORE STREET, LONDON, W.1 


WELbeck 7799 - Cables: Fieldair London 


AFau AN AYS 
ATION 


VACANCY FOR 


HNICAI 


CENTRAL AFRICAN AIRWAYS INVITES APPLI 
CATIONS FROM AEFRONAUTICAL ENGINEERS 
FOR THE POST Ot rECHNICAI ASSISTANT 
IN THE OPERATIONS TECHNICAL BRANCH 
BASED AT SALISBURY. SOUTHERN RHODESIA 


ON THE SCALE £1.20 4s x £34 10s t 4 l4s 
£1,385 I4s x £9 4s £1,394 18 Pension 
dical aid ra facilities 46 days annual 
ca PERFECT 
| NEW BALL & ROLLER BEARINGS 
mance analysis, route studies, operatio hp Over 5,000,000 in stock 
~ sient with desigt te in more than 5,000 types 
x nthe ur raft in Jusiry esirably with SPRING WASHERS | BRITAIN’S LARGEST STOCKS 
WRITE FOR STOCK LU ia 
APT ations, giving full details f age yualifi TO B.S. SPECIFICATION 2 SP.47 Ri STOCK LISTS i 


ind experience addressed 


_|CLAUDE RYE BEARINGS 
CROSS MFG. CO. (1938) LTD | | 895.921, FULHAM RD., LONDON, S.W.6 


Pha wr 7 
COMBE DOWN, BATH. Tel.: Combe Down | [Phone : RENOWN 6174 (EXT. 24) TELEX 23453 


PERSONNEL OFFICER 


C.A.A.., 


BAG t. SALISBURY AIRPORT 
D 62- 


PRIVATE 


ember 12 


before 


and 


ASUS ire | 


H°"' INGS 


REQUIRED 
FOR A NEW PROJECT 
CAPABLE AND QUALIFIED ENGINEER 
DESIGNER FOR THI DEVELOPMENT PRO 


DUCTION AND APPLICATION OF GAS 
URBINE UNITS FROM ‘40 TO S00 BHP M 


REQUIREMENTS 


(a) AGE UNDER 35 for pilots aged between 20-27, with minimum qualifications of 
()) ENGINEERING DEGREE OR EQUIVA Commercial Pilot’s Licence and Instrument Rating 
LENT 


Commencing salary £1,230 to £1,410 dependent upon 


) NOWLEDG!I OF ENGINES 
qualifications and experience 


ADVANTAGEOUS 


{) EXPERIENCE AND ABILITY IN HYDRO Pilots possessing Commercial Pilot’s Licence only will be 
eee & See eee considered provided they are well advanced in gaining the 
ITIONS salary will 


specte for | Salary whilst obtaining Instrument Rating £500-£700. 


SALARY AND COND 


THE MANAGING DIRECTOR BEA will consider applications now, for vacancies which will 
Dew"! I H”: DINGS DEE! MENT occur in the late summer and autumn of 1961, from pilots who 
anticipate being available for employment at that time and 
— — who will be in possession of the minimum qualifications of 
TALLINGTON, STAMFORD, LINCS Commercial Pilot’s Licence and Instrument Rating 


Sire ARY shor ! st required Apply to Senior Employment and Services Officer, 
ge Flight Operations Department, BEA, Bealine House, Ruislip, Middlesex. 


Sa 


. 
ray 
- 
~ 
ft 
age MM oF ver rising to £1,480 
te 
| 
| 
| 
| | 
| 
sectio 1 large design office. | 
from Send particulars, | 
TT nfider » Box | 
563-9114 | 
| 
EDIATE VACANGIES Ny 
he 
The London Sch f Flying. Elstree Aecro- | 
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end ASTRONAUTICS 
HIEFP inspector required. age W to 45 years 
joensed for aircraft to Group 54. and Engines SITU ATIONS WANTED 
(sroup 6.4 Considerable experience of overhaul and 707 200 hours in Command, qualified all North 
naintenance ™ cssentia Experience of Atlantic routes, instrument rating ALTP, flight 
ight aircraft and engines desirabic Must be nav. heence Ox A622, care of ROPLANE 
sbic by the A Registration Board for apr ASTRONAUTICS 62-x 46) 
with approved maintenance organization. Com 
mencinge salary £1,200 per annum Tt ITION 
PPLY Ait Ser s Division, Pressed Stecl Co [_ONDow SCHOOL OF AIR NAVIGATION offers 
trad. Oxtord Awport, Kidlington $64-9111 full-time personal coaching with home study 
wrespondcnec yurses or mbination of both for 
all aspects of professional pilot and navigator quali 
fications, also PPL Officially appoimmted Services 
E ROPEA A R Y Courses Scheme 43 Ovington Squar Knightsbridge 
London, S.W.3 Ken 822! zzz-7 
QUIRI 
REQUIR XETER AIR CENTRE and Plymouth Air Centre 
wicr the lcast expensive and most omprehensive 
fying training available today Contract rates 
from £2 17s. 6d. per hour Auster’ Tiger £3 12s 6d 
wl EXPERIENCE Chipmunk £5 Ss.. Messenger £4 18s. 6d. twin co 
WITH CONSIDERABI version £6 lls. 6d, PPI courses from £108 14s 
BRISTOL 170 C.P.L. from £605 Instructors ourse from £72 10s 
Special attention to individual requirements. Full Aor 
EXCELLENT OPPORTUNITIES LEADING Traffic Control, Radio Aids. V.H.F./D F. and 24-hour 
: : Met. Service Grass or runways Local accommo- 
ro EXECUTIVE DUTIES WITH dation from £3 10s Airpor 5 15s 6d eter 
= Airport, Lid Excter 67443. Plymouth Airport, Ltd 
PROGRESSIVE COMPANY Crownhill, Plymouth 7275-2 222-7 
288 : ae ENHAM LINK TRAINING CENTRE. £1 seven 
day weck Denham 2161 and 317! zez-7 41 
INISTRY-APPROVED Trainers. For instrument 
ra) PPLY rating practi come to us the recognized 
alts . specialists for 12 years. Link Training Services, Ltd. 
> 43 Ovington Square, London Konightisbridgc 
VIGATION LTD provides full-time or postal 
: WARWICKSHIRE 62-20 tuition or a combination of these methods for 
M.C.A. Pilot/Navigator neces Classroom instr 
te ay: tion can be provided for A.R.B. Genera certain 
me CCOLNTANITI nder 40 years s required specif type and performan schedule examinations 
A vdem er siriine based at Gatwick Airpo D4 Links Phone Rodney 867! For details apply 
crall con d ora of comp Avigation, Ltd Central Chambers, Ealing Broad 
' us ac way. London, Ealing 8949 zzz 
nth all-round ty you are contemplating a flying career, first con- 
»{ s secking adva in expanding ‘organization tact the organization that has trained over a 
exceller em ditions and salary all pilots in 22 years Air Schools, Lid., Elstrer 
; ‘etails, The I Safaris. Ltd., Old Terminal drome, Herts 562-910 
Building, Gatw Horley, Surrey 562-5 OUTHEND-ON-SEA MUNICIPAL FLYING 
SCHOOL commercial and private pilots’ training 
night flying every night: Austers and Chipmunks from 
; - £i 15s No entrance fee or subscription Municipal 
wt, Southend-on-Sea. Essex Phone Rochford 
CHIEF INSPECTOR nto 
AND TECHNICAL 
SUPERVISOR 
UNIT 
J by TO > Overhe 
Aer engine ‘ 42” high 13” wide 12° deep 
? ishment specia in au 20 drawers as illustrated 
merican type irst- Class tech- 
| Y 
j nical background with wide experience of ONL £7 15s. Od. 
ei piston engine overhaul—not necessarily | | imMEDIATE FREE DELIVERY 
ie U.S. types—essential. Must be qualified 
to carry A.R.B. ALD. and F.A.A 
a car ‘ 5” wide x 3” high « 114" long 
inspection Approvals. This senior appoint- 
a rie: ment carries a salary of £1,500/1,700 p.a we Heavy gauge steel, stove 
enamelled dark green 
commensurate with experience and qualifi- 
: cations The Company also operate a %& Write now for list of other 
Superannuation Scheme 
, Applications should be made in writing to PRODUCTS 
FIELD AIRC RAFI SERVIC ES LID., Seven Weets 
i . Py. 
royden Airport, Croydon, Surrey Tel: ROCHDALE 40078 


NOVEMBER 25, 1960 


CLUB NOTICES, ETC. 


URREY AND KENT FLYING CLUB, Biggin Hi 


(BNY) 2255 M.o.A.-approved course liger and 
tHiornet Moths. Chipmunks and Prentice Contract 
ates. Route 705, one hour from Victoria 562-76 

BOOKS AND PUBLICATIONS 


“POWER AND SPEED SERIES FOR 
BOYS Aircraft and Air Power by F G 


Swanborough, of AND ASTRON 
has been written for intelligent boys between the ages 
of 10 and 16 The author surveys modera milita 
flying and includes chapters on combat aircraf 
scientific aids and missiles Other titles in this serics 
are Motorcars ocomotives and Ships 
Shipbuilding Iitustrated. 112 pages, 10s. 6d.1 
from bokseilers, or s. Sd by post from the pub 
lishers, Temple Press Limited, Bowling Green Lane 
London, E.C.1 
, AMERA IN THE SKY by Charlies Sims 
with a preface by Air Chief Marshal Sir James 
Robb For more _than 30 years Charlies Sims, chief 
photographer of AEROPLANE AND ASTRON 


and one of Britain's best-known acrial photogr 
has watched the amazing growth of British 
from a4 ring-side seat In this book he recalls w 
pen and camera, enlivened with anecdote, some 
many memories of those eventful days Illus j 
218 pages, 25s. net from booksellers, or 26s. 6d 
post from the publishers Temple Press Limitec 
Bowling Green Lane, London, E.C.1 
AEROPLANE PICTORIAL REVIEW 
(No. 4 Compiled by the staf I 
AEROPLANE AND ASTRONAUTICS his fo Mi 
miscellany of the most interesting pho 
have appeared in the pages of Tre ArRor . 
ASTRONAUTICS, there are over 2130 photographs grouped 
for ease of reference in 12 sections ew features 
are a Farnborough Display section and an index 
providing a ready reference to all makes of aircra 
and missiles ljustrated pages. Ils vet fr 
booksellers, or post s dg. from iblisher 
le Press Limited, Bowling Greer Lond 
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Precision 
made in Car 
bon Steel for 
Aluminium 
and Mag- 
nesium. Also 
in Stainless 
Steel and 
Bronze, 


B.S.F. 
Metric 
B.S.P. 

B.A. 
Whitworth 
Unified 


MANUFACTURING CO. (1938) LTD 


COMBE DOWN, BATH, SOMERSET 
Phone: COMBE DOWN 2355/8 Grams: ‘CIRCLE’ BATH 


Great Time S 


D.G.|. Ministry of Aviation Approved. A.R.B. etc. 


aver . . Accuracy Assured ... 


Makers of Aircralt Components for over 20 years. 


R.L.A. GUARANTEED LAMINATED ALUMINIUM, BRASS & STEEL 


Sheets or Components. 
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DECCA DASR-1 surveillance radar 

The Decca 10 cm. DASR-1 is already continuous and accurate indication of direction of 

in service yielding results which establish its movement, alterations of heading and relative speed. 

Supremacy as the ideal air surveillance radar for jet %* Rain and snow returns are eliminated by the latest 

age operation. | development of circular polarisation techniques 

Proved gap free coverage to over 120 miles at 40,000 without impairing performance on aircraft. 

feet, combined with outstanding definition and clarity 3 

in the radar picture, makes the radar easy to operate Excellent permanent echo suppression by the 

and ensures safety of air traffic control. On the dis- Decca A.T.I. system. 


plays aircraft appear as bright sharp echoes under Siting at Airports is straightforward as lobing at the 
all weather conditions, with well defined trails giving frequency employed is not operationally significant. 


DECCA RADAR LIMITED - LONDON - ENGLAND 
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This was the opinion of the officer 
commanding H.M.S. Girdle Ness, 
the Royal Navy’s guided weapons 
trials ship, after extensive trials 
in the Mediterranean. He was 
commenting on Britain’s first 
ship-to-air missile and he added: 
“It is extremely accurate -a 

most excellent and necessary 
addition to the Fleet armoury’’. 
Since 1956 extensive trials have 
been carried out on every part 

of the Seaslug system aboard 
H.M.S. Girdle Ness. Many missiles 
have been fired, scoring direct 

hits on target aircraft~ though the 
Seaslug, which can engage bombers 
at maximum ceiling, need not 


score a hit to destroy ita objective. te, 


Both the missile and the shiphorne 
equipment passed the rigorous 
tests with flying colours. 

The Seasiug is due to be fitted 

inte four ships of the new County 
lass. It has been designed and 
constracted by A.W.A. in 
eollaboration with Sperry 
Gyroscope Co., Ltd., and 

The General Electric Oo., Ltd 
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EST THING THE NAVY HAS EVER HAD” 


HAWKER SIDDELEY AVIATION 


32 Duke Street, St, James’s, London, S.W.1 
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